RADIO 

DECEMBER 1966 




\ 





















































R1STHAS 

CHECK LIST FOR 


mdehi am 


GSB-II TWO METER TRANSCEIVER (900A) 

For SSB, AM, and CW operation, the GSB-II Two-Meter repre¬ 
sents the most in versatility, compactness, and dependability— 
ideal for ham shack or mobile installations. This rugged, easy 
to operate transceiver covers the entire 2 meter band in four 
1 Me segments, delivers a full 20 Watts PEP. Power supplies 
are available in AC and DC Versions. 


GSB-VI SIX-METER TRANSCEIVER (910A) 

Covering the entire 6 meter band in 1 Me segments, the 910A 
operates on SSB, AM and CW with l / 2 fi\ sensitivity and 2 5 
Watts audio output. For maximum dependability, all low level 
circuits are solid state. Matching power supplies in AC or DC 
versions are available. 


COMMUNICATOR IV TRANSCEIVER 

Available in 2 and 6 meter versions, the Communicator IV de¬ 
livers a powerful AM signal with high level speech clipping 
The crystal-controlled, AM transmitter offers a selection of any 
6 frequencies at 24 Watts input power. Built-in AC and DC 
power supply. 

G-50 COMMUNICATOR 

A six-meter fixed station transceiver, the G-50 ts rated at a full 
48 Watts, crystal or VFO. RF stage provides high S/N ratio and 
high sensitivity. Excellent image rejection, 7 Kcs selectivity, 
dual conversion and other top features make the G-50 an 
excellent DX selection. 

903 -A AND 913-A POWER AMPLIFIERS 

For 2 and 6 meter systems, the 903-A and 913-A may be cou 
pled to any exciter supplying 5 Watts. Operating as class AB 
for SSB, and class C for AM, CW. MCW, F$K. FM and PM, 
they have an extended range to cover MARS, CAP and other 
frequency allocations. Peak input is 500 Watts on all bands 
with the exception of a 300 Watt maximum for AM. 

GSB-201 SSB RF LINEAR AMPLIFIER 

Here's the last word in amplifiers for the 80, 40, 20, 15, and 
10-meter bands. Gonset's GSB-201 delivers 10 db gain with 
maximum power input ratings of 2000 Watts PEP. SSB, 1000 
Watts on CW and 400 on AM, 
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The NEW 2K-2 floor con¬ 
sole $675.00 

In three short years the orig¬ 
inal 2-K set new standards 

* 

for high power performance 
in the amateur service and 
established a tradition of 

i 

excellence throughout the 
entire amateur world. Now 
the 2 K-2 reaches new levels 
of achievement in electronic 

and mechanical designs. 

» * 

The NEW 4-K “Commercial” 
floor console $980.00 

Four kilowatts PEP on SSB, 
two % kilowatts continuous 
duty CW, linear AM or FSK. 
The 4-K has been specifi¬ 
cally designed for commer¬ 
cial and military services 
requiring extra power, extra 
reliability and yet contained 
in the same compact cabi¬ 
net as the 2-K. 



am 


■fi 

mm 






All 2K- 2 and 4-K models are available for operation on any frequency from 3.5 me to 30 me. 



6% FINANCE CHARGE • 10% DOVyN OR TRADE-IN DOWN * NO FINANCE CHARGE IF 
PAID IN 90 DAYS • GOOD RECONDITIONED APPARATUS • Nearly all makes & models. 

» fc r ■ 

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back 
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin. 

TED HENRY (W6UOU) BOB HENRY (W0ARA) WALT HENRY (W6NRV) 
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A dynamic new line of 
Linear Amplifiers for 
the amateur, commercial 
and government services 

The NEW 2KD-2 desk model $675.00 

4, f . ^ * 

All the famous 2-K power and reliability in a smaller, lighter 
two piece configuration with separate power supply. The 

total weight of both RF desk and power supply is 75 lbs. 

* * * 

The NEW 2 KR-2 RF deck only (no power supply) $425.00 

For those who want to provide their own high voltage, fila¬ 
ment and relay power supplies, we offer the RF deck only 
of the 2KD-2 desk model. 

For the discriminating user the 2K-2 and 4-K will be avail- 

« 

able shortly in automatic tune designs . . called the 2K-2 

r ' 

auto and 4-K adto.-They are designed to achieve either 
remote or local control of six channels with fully auto¬ 
matic operation. 

■r 



-ite for complete descriptive literature 




East Coast Rep.: Howard Laughrey, 2 Elizabeth St.. Chappaqua, N.Y. 10514, (914) CE 8-3683 


— . - * _ 

"Worlds Largest Distributors of Short Wave Receivers'" 
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W2NSD/1 

never say die 

Fast operation 

A few months back I devoted a bit of my 
editorial to my thoughts on techniques for 
working the most number of stations in the 
shortest time. Since then I’ve had several op¬ 
portunities to do field work and experiment 
more with the various systems of fast operat¬ 
ing. 

Don's system is pretty good. He sits down 
on 14,104 or so and announces the band of 
frequencies he is tuning. This gives him the 
latitude to select who he wants to work, 
though usually the QRM is heavy enough so 
that even with the stations spread out over 
twenty or more kc only t he really loud stations 
get through. 

My arguments against f iis system may be 
small-minded, but there are a couple of things 
that do bother me. First of all this sort of thing 
ties up large segments of the band for hours 
on end. If it is absolutely necessary to do this 
to run a DXpedition, I suppose we can afford 
the spectrum now and then, but 1 don’t think 
it really is all that necessary. Secondly, if 
you’ve tried this arrangement you know that 
the big guns can generally get through in a 
rather short time, but that some fellows spend 
hours and even days trying to get through. It 
doesn’t take long before the contact has gone 
far beyond the iimits of fun and the project 
has become a matter of desperation combined 
with growing hate and frustration. 

Let’s say, for example, that at one particu¬ 
lar time there are fifty stations calling a 
DX station. This fifty are spread out over 20 
kc of band that is in normal use at the start 
with fellows working DX and rag chewing. 
The howling mob crushes ail previous activity 
on those frequencies in short order and the 
furor on the band attracts more casual timers 
and soon the pack grows faster than the DXer 
can whittle it down. Under the usual condi¬ 
tions it will take our DXer about 25-30 min¬ 


utes to work that fifty stations, what with re¬ 
peats of call letters and waits for the more 
long winded chaps to finally sign their calls 
and stand by . . . you see, you never know 
when vou tune in a station just how quickly 
he is going to shut up . . . and you find your¬ 
self listening with growing horror as he goes 
on and on and on calling you. By now you 
have so many minutes tied up in waiting for 
him that you hate to tune off and find some¬ 
one else. Most fellows that call give your call 
a couple of times and then sign theirs. Often 
you wall hear vour call, tune it in and just as 
the other call is starting to come through 
someone else swishes down and starts calling 
you . . . and the minutes drag on. 

OK, so that system has some faults, what 
about the others? Well, I discussed the 
ET3AC system of listening for a designated 
time off the transmitting frequency of the 
DX station for calls. This allows the calling 
stations to spread out for about two or three 
minutes and call so the DXer can get their 
call letters . . . and this is the time consuming 
part of the whole deal. Then he can work 
them break-in on his own frequency. This al¬ 
lows the transceive hoys to play the game too. 

During my trip T tried Don’s system sev¬ 
eral times and. frankly, he can have it. What 
a miserable job that is sorting out all that 
QRM. And I couldn’t help feeling a bit guilty 
about what I was doing to the band. Also, 
the mass of QRM made it virtually impossi¬ 
ble to work the weaker stations until the loud 
ones had all been worked. And 1 hated to 1 tear 
fellows tell me tltat they had been calling for 
over an hour. 

I tried the ET3AC system a few times too. 
This might work fairly well if you had a band 
relatively free of QRM. Don’s systems flattens 
all activity in the band he is tuning in short 
order and he can tune there knowing that 
almost any signal he hears is calling him. The 
mob violence to the band every ten minutes 
or so called for by the 3AC system doesn’t 
chase anyone out, it just mixes everything 
together with the result that the DXer has one 
devil of a job getting very many calls written 
down. I did not find this much faster than 
Don’s system. 

Working transceive on your own frequency 
is usually pretty slow and 1 have kind of 
avoided this. I’ve been in too many of the 
pileups trying to get through to a DX station 
myself and know how long that fellows can 
keep calling in order to be the last one to call 
and thus be in the clear and get ti.rough. And 
if the DX station is weak the callers can go 

(Continued on page 10H 1 
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IMEW from International 


SINGLE SIDEBAND 

9mc EXCITER-DRIVER 
50-54mc MIXER-AMPLIFIER 


The SBX-9 Exciter-Driver and the SBA-50 Mixer-Amplifier 
provide the perfect combination for 50-54mc SSB operation. 
Performance, versatility and reliability are incorporated 
into this new SSB pair. A tremendous value at a low price! 



Model SBX-9 

SPECIFICATIONS: 

Exciter-Driver 9mc 
Tubes: 68H6 Oscillator 

12AX7 Audio 
7360 Bal Modulator 
6BA6 RF Amplifier 
Filter: Four crystal half lattice 

Carrier Suppression 45db min. 

Unwanted SB Atten.40db min. 

Output: Provides voltage drive for 

mixer such as S8A-50 
Controls: Carrier Balance 

Microphone Gain 
Test Switch 
USB-LSB Switch 
Metering: RF output for balance 
adjust. Two sensitivity 
ranges available with 
front panel switch, 

Vise: Relay included for push-to-tafk 

operation. Crystals for upper 
and lower sideband included. 

Requires high impedance microphone. 
For operation on 117 vac 60 cycle power. 

$125.00 


Order direct from 
nternational Crystal Mfg. Co. 


Drive: 

Output: 

Controls: 



Model SBA-50 

SPECIFICATIONS: 

Mixer-Amplifier 50-54mc 
Tubes: 6U8A Oscillator-Mixer 

12BY7A Amplifier 
6360 Linear power amplifier 
Requires 9mc sideband signal 
from SBX-9 

SSB single tone 10 watts 
On-Off Power 
PA Grid Tune 
PA Plate Tune 
PA Load Tune 
Metering Switch 
Metering: Oscillator 
9mc Drive 
Buffer Grid 
PA Grid 
RF Out 

Three positions, uses 3rd 
overtone 41-45mc range. 

Crystal frequency = final 
frequency —9mc 
Accessory socket provided for 
connecting keying circuit to 
SBX-9. Comes with three crystals. 
Specify frequency when ordering. 

For operation on 117 vac 60 cycle power 

$145.00 


Crystals: 


Misc: 


INTERNATIONAL. 



CRYSTAL MFCS. CO., INC. 

IB NO LEE - OK LA CITY. OKlA 7310S 
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Editors' Ramblings 


Paul Franson WAICCH 

Do you own your own business? Yes? Then 
how would you like to receive a sizeable gov¬ 
ernment subsidy each month while your com¬ 
petition receives nothing? It would be quite a 
help in competing, wouldn’t it? But on the 
other hand, how would you like to be that 
unsubsidized competition? No? Well, few 
would. ! his type of treatment sounds unfair 
to most people, yet is quite common in the 
L.S. It results troni some laws passed long 
ago at a time when no one could foresee (his 
consequence. Here’s what happens: 

In this country, the government has decided 
that certain businesses ancl organizations are 
better for the citizens of the country than 
others. These groups arc classed “non-profit 
organizations,” which entitles them to two 
major financial windfalls: they don’t have to 
pay any taxes on their incomes like regular 
businesses do, and thev are eligible for very 
low rates ori much of what thev mail. OF 

■r 

course, they have some obligations, too. 
They’re supposed to do good— and not try to 
influence legislation to any great extent, i.e., 
lobby. But many of these non-profit organiza¬ 
tions seem to have forgotten their main func¬ 
tions. The people who manage these groups, 
just like the managers of any other businesses, 
want to increase their prestige, compensation 
and influence, so tliev usually try to build 
empires. 

The National Geographic Society is such a 
favored non-profit group. It is a huge organ¬ 
ization with 1800 employees, an income last 
year of $48 million, and a publication with 
4.8 million subscribers. The original charter 
of the NGS established its objectives: to in¬ 
crease and diffuse geographic knowledge. But 
its major publication, the National Geographic 
Magazine, can hardly be considered simply a 
magazine of geography. Among the recent 
articles in die NGM have been ones on Win¬ 
ston Churchill, the FBI, former U.S. Presi¬ 
dents, the Air Force and the Navy. It even 
had the exclusive rights to photo coverage of 
the marriage of the President’s daughter last 
August. File NGS also publishes many color¬ 
ful books and what many people consider to 
be the best general-use maps in the world. But 
many other organizations publish travel and 
picture magazines, attractive books and ex¬ 


cellent maps. Many people wonder why these 
organizations should have to pay taxes and 
higher postage than the NGS when their ac¬ 
tivities are so similar. 

Another non-profit organization is the Na¬ 
tional Chamber of Commerce. Its magazine, 
Nation's Business, has about 3* million sub¬ 
scribers. The Chamber, though classed non¬ 
profit (and hence by law, non-lobbying), 
certainly seems to have done its share of 
attempting to influence legislation. It is able 
to do this in the same way many other non¬ 
profit groups do, by setting up separate "non- 
affiliated” committees and organizations to 
lobby, as well as by depending on individual 
members and their influence. Its efforts on 
behalf of its concepts of “free enterprise” are 
well known to most Americans. It condemns 
government interference and influence in 
businesses. 

Tbese two organizations pay no income 
taxes. Yet together with 700 similar non-profit 
groups, they took in $ 1 10 million in ad reve¬ 
nues last year. They obviously have a tremen¬ 
dous advantage over their tax-paying competi¬ 
tion. The NGM competes not only with Holi¬ 
day and Venture, but with Life, Look and 
dozens of map and globe makers. Nation’s 
Business competes with many magazines, too. 
One of them is Business Week, published by 
McGraw-Hill. BW is far superior to NB in 
every respect (unless you place a high value 
on obvious propagandizing). But both maga¬ 
zines have about the same ad rates in spite of 
the fact that NB has about half again as many 
subscribers as BW. At least one of the reasons 
for this is obvious: Nation’s Business’s govern¬ 
ment subsidy. It's especially galling to see the 
journal of the U.S. Chamber of Commerce, 
the guardian of “free enterprise,” competing 
unfairly with a tax-paying magazine by taking 
a government subsidy. 

Another bastion of “free enterprise” is the 
American Medical Association, a non-profit 
organization. It publishes not one, but 14-ad- 
carrying magazines. The AM A fights sub¬ 
sidized medicine, but subsidized publishing 
is obviously another matter to them. The AMA 
Journal, its largest publication, carried 5700 
pages of advertising ($10 million worth) last 
vear, more than any other professional journal. 
Yet it pays no taxes and gets very low postal 
rates. 

The Internal Revenue Service has been look¬ 
ing into the finances of these and similar or¬ 
ganizations. They feel that at least part n: the 
income from advertising should be liable to 
taxes. So far, nothing definite has come of it. 

(Continued on page HO. 1 
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than with a SWAN-250 TRANSCEIVER 


Meter Band Openings Increase! With sun spot activity now on 
e increase, 6 meters is rapidly becoming one of the most in* 
r esting bands to operate, and the next few years will un- 
ubtedly see tremendous activity on this band. Sporadic E 
enings are occurring several times each week over all parts 
the country, making excellent contacts possible from Coast 
Coast and over intermediate paths. With long F2 skip and 
ns-equatorial propagation to look forward to, plus the con¬ 
tent ground wave and tropospheric scatter contacts made 
ssible with the power of the Swan 250, there is practically 
limit to the operating pleasure you can find in the VHF 
rid above 50 me. 

3 Swan 250 is at its best in the SSB mode, for which it was 
marily designed. With 240 watts PEP input and an average 


beam antenna, its talk power does an outstanding job. To work 
your AM friends you simply insert carrier to 75 watts input, 
and they will read you loud and clear. AM reception is provided 
for by the receiver function switch. Also, a noise limiting cir¬ 
cuit is effective on both AM and SSB. 

The Swan 250 is engineered to provide the same excellent 
voice quality which has become the trademark of all Swan 
transceivers. And, naturally, the same customer service policy, 
second to none, applies to our VHF models. 

If you are seriously interested in working 6 meters, see the 
new Swan 250 at your dealer. We are delivering now, but the 
back order list is getting longer, and we suggest you place 
your order soon. 

73 Herb Johnson W6QKI 


SPECIFICATIONS: 


240 watts P.E.P. input on single sideband, 180 watts cw 
input, 75 watts AM input with carrier insertion. 

Two 6146B tubes in Power Amplifier. 

Complete band coverage, 50*54 me. 

Velvet smooth vernier tuning covers 500 kc, calibrated in 
5 kc increments. 

Transmits and receives on Upper Sideband, 

2.8 kc bandwidth with crystal filter at 10.7 me. 

Single conversion design for minimum image and spurious. 
40 db unwanted-sideband suppression, 50 db carrier 
suppression. 

Receiver noise figure better than 3 db. 

6HA5 triode R.F. amp., 6HA5 triode mixer. 

117X0 AC Power Supply.$ 95.00 

14*117 12 Volt DC Power Supply.$130.00 

500 kc Calibrator Kit...$ 19.50 

Model VX*1 Plug-in VOX.$ 35.00 

MARK VI 50 me LINEAR AMPLIFIER __ 
2000 Watts P.E.P., two 3-400Z 
tubes. Includes Power Supply. 

Price, less tubes.$475.00 


★ Separate AM detector. 

★ Automatic noise limiter. 

★ Separate AF and RF gain controls. 

★ Audio response essentially flat from 300 to 3100 cycles. 

★ Pi output coupling for matching wide range of load 
impedances. 

★ Meter indicates either cathode current or relative output 
for optimum tuning and loading. 

★ Provisions for adding 500 kc calibrator, or plug-in Vox 
unit. 

★ Dimensions: 5V2 in. high, 13 in. wide, 11 in. deep. Weight: 
17 lbs. 

★ Price, amateur net: Swan-250..$325 

External VFO for separate transmit-receive control available 

soon. 
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The sign of quality 
in communications gear 



National’s Super Station 


1. This desk-top station for the advanced ama¬ 
teur includes the National NCX-5 all-band 
transceiver, with digital counter readout accu¬ 
rate to 1 kHz on each hand and Transceivc 
Vernier control to provide up to ±5 kHz sepa¬ 
ration of receive and transmit frequencies. 
Transmit-receive selectivity is provided by 
National's 8-pole crystal filter with superior 
6-60 dB shape factor of 1.7 to 1. The NCX-5 
provides operation on upper or lower sideband, 
compatible AM, or break-in CW. Now, onlv 
$549. 

2. The NCX-A power supply/speaker console 
operates from 115/230 V.A.C. and provides 
all operating voltages for the NCX-5. $110. 

3. The VX-501 VFO console provides choice 
of completely independent transmit-receive 
frequency control of the NCX-5, as well as 


transceive operation from either VX-501 or 
NCX-5 . . . and also offers live crystal channel 
positions for net or novice use. $249.95. 

4. The NCL-2000 is a completely self-con¬ 
tained 2000-Watt SSB PEP linear amplifier 
for the 80 through 10 meter hands, with mini¬ 
mum peak output of 1300 Watts. It may also 
be operated for CW, AM, or RT i Y at 1000 
Watts DC input. $685. 

5. The HRO-500 is a frequency-synthesized 
and phase-locked solid-state receiver covering 
the 5 kHz through 30 mHz frequency range 
with identical I kHz calibration, high stability 
from turn-on, and 10 kHz per turn tuning rate 
throughout. Passband tuning is offered for 
SSB and CW operation, and IF bandwidths 
up to 8 kHz are included. Operates from 115/ 
230 V.A.C. or 12 V.D.C. sources. $1675. 
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New National-200 Station 


fhe new National 200 5-band transceiver 
gives you complete SSB, CW, and AM cov¬ 
erage of the 80 through 10 meter amateur 
bands ... at the lowest possible price! Here is 
a fabulous five-band transceiver, with all of 
National's world-famous workmanship and 
performance, for less than die price of a kit 
. .. and cheek these terrific features: 200 Watt 
PEP input on SSB, grid-block keying on CW, 
and compatible AM operation * Separate prod¬ 


uct and AM detection plus fast-attack slow- 
re lease AGC in all modes * Crystal-controlled 
pre-mixing with single Yl’O for high stability, 
plus identical calibration rate on all bands. 
’ Crystal lattice fil ter for high sideband sup¬ 
pression on transmit, and rejection of adjacent- 
channel ORM on receive. Only $359. 

The AC-200 (not illustrated) operates 
from 1 15/230 V.A.C. and provides all oper¬ 
ating voltages for die National 200. Only $75. 


National Shortwave Station 


Enter the wonderful world of shortwave 
listening with the National NC-77X. You'll 
hear foreign broadcasts, amateurs, and the 
Voice of America, ships at sea . . . even hear 
satellite signals from orbit! Here is the same 
time-tested conservative design that goes into 
the most sophisticated National communica¬ 
tions equipment . . . plus these top-rated Na¬ 
tional features: * Continuous coverage from 
540 kHz to 31 mHz in four bands, with sepa¬ 
rate electrical bandspread. * Giant easy-to-read 
dial with standard broadcast, civil defense, 
WWV, marine, aircraft, amateur, and foreign 
shortwave frequencies clearly marked. * Built- 
in 5" speaker, and front-panel headphone jack. 
* Separate tuning coils on each band for ex¬ 
ceptional sensitivity and selectivity. * Special 


bandspread charts for locating amateur and 
foreign broadcast frequencies. * Exclusive One- 
Year Guarantee against component failure. 



Only $69.95 ($89.95 with hand-rubbed wal¬ 
nut case) 

Try out the National line, at your dealer. 


^NATIONAL 

NATIONAL RADIO COMPANY, INC., 37 Washington Street, Melrose, Mass. 02176 
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Hank Olson W6GXN 
3780 Starr King Circle 
Palo Alto, California 


Some Thoughts on 
Transistor Power Supplies 


Need a low-voltage power supply tor transistorized 
equipment? This article gives you the practical 
information you need to keep from over- or under-building. 


The power-supply is usually the very last 
part of the circuit to he built into an elec¬ 
tronic design. This is perhaps as it should be, 
since the circuit designer often doesn't realty 
know the exact voltage and current require¬ 
ments until the design is done. But. because 
the power-supply is last, it often is a victim 
of the "dollar-short and day-late" effect. Also, 
the power-supply may suffer at the hands of 
a designer too well-steeped in the ac-dc broad¬ 
cast receiver practice, to the point where 
“power-supply" and “a rectifier and a capaci¬ 
tor” are synonymous. 

The aui hor’s point of view is that the power- 
supply should not be an after-thought, but 
rather should be well designed; since a good 
power-supply can effect many simplifications 
in the associated circuit design. Also, in this 
age of very inexpensive diodes ano transistors, 
the difference between a rough power-supply 
and quite a nice power-supply is only a matter 
of a couple dollars worth of parts. 

If one accepts the idea Uiat a good power- 
supply design is desirable, will result in a 
better overall circuit, and will save design 
time to boot; how docs he approach the totai 
design? Or, which comes first, the chicken 
or the egg? If one first builds himself a labo¬ 
ratory power supply which has all the features 
of any supply lie could want, he can use it 
to try out each circuit, as it is designed. Then, 
having a circuit that works well with the lab 
power-supply, one can design a simpler power- 
supply that eneorporates only the needed as¬ 
pects of the laboratory unit. 

See the article, “A i ,aboratory-Type Power 


Supply,” in this issue for a very useful lab 
supply. 

Transformers can be inexpensive 

The design of a power-supply almost in¬ 
variably requires the use of a transformer. 
This is for two reasons: isolation from the 
power line and obtaining a voltage different 
from the line voltage. The transformer is 
likely to be the highest priced single item in 
the power-supply, so resourcefulness in choos¬ 
ing a power transformer can really save money. 
Utilization of transformers that are available 
everywhere avoids buying the special types 
with their high price tags. 

it is almost a truism that any electronic 
part we can use that is made for an automo¬ 
bile or a TV' set is at the rock-bottom price 
for an item of its type. This is simply because 
the TV set and the auto represent “essentials” 
to the American public—everyone lias at least 
one. Further, junk TV’s and autos abound, 
and the price of a part is even lower after 
its carrier’s demise. The large number of 
amateur transmitters powered by old TV set 
transformers is witness to this fact, One can 
find 6.3 Vac transformers in some of the junk 
TV sets; they were used to provide heater 
voltage to some or all of the tubes, while 
plate voltage was obtained using a semicon¬ 
ductor doubled directly from the power line. 
These 6.3 volt heater transformers can be 
useful in transistor power supplies used in 
the full wave bridge or conventional doubler 
circuits. 
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I lie early I 2 \ auto radios (with tubes that 
utilized -flOO to +150 volts for plate voltage) 
are another source of a power transformer. If 
we simply connect the 117 Vac line across 
half the HV secondary (center-tap to one side), 
we will get about 12 Vac each side of the 
primary center-tap. 

A surplus 24 Y vibrator transformer repre¬ 
sents an even more useful find. If the 1 IV 
secondary is about 100 V each side of center- 
tap, such a transformer will put out about 24 
V each side of the primary centertap. This 
higher voltage is more desirable in most in¬ 
stances. 

Oh yes, don’t forget to dig die silicon or 
germanium rectifiers out of the old TV set; 
they work just as well for low voltage tran¬ 
sistor power supplies as they did supplying 
several hundred millamperes of B+ to the TV 
tubes. Although large by modern standards, 
Sarkes-Tarzian MoOO’s and the like have 
worked very well in the low-voltage power 
supplies built by this author. 

Rectifier circuits 

In the area of 60-Hz single-phase rectifiers, 
there are five types of circuits that well be 
concerned with. These are “half-wave,” “full- 



Fig. 2. Performance of the rectifier circuits 
in Fig. 1. 



Fig. 1. The six basic types of rectifiers, a is 
a simple half-wave rectifier; b, full wave; c, 
bridge; d, conventional (full-wave) doubler; e, 
cascade (half-wave) doubler. The preceding 
are all capacitor input circuits, f is a full-wave 
rectifier with choke input and g a bridge recti¬ 
fier with choke input. Performance of these 
rectifier circuits can be seen from curves in 
Fig. 2. 


DECEMBER 1966 


11 







































































































































































E i * 

•O- 


W! 




01 




1MREGULATEE 

INPUT 


REGULATED 

OUTPUT 



Fig. 3. Regulator circuits, a shows a zener 
regulator; b, an emitter follower regulator; c, 
an emitter follower with amplifier; d, emitter 
follower with full differential amplifier. The 
circuit in e is a Darlington Pair of transistors 
which acts as a single transistor with higher 
gain. 



Fig. 4. Simple emitter follower regulated powe; 
supply for the heaters of five 12AX7's. 


wave,” "bridge,” "conventional doubler," ui id 
"cascade doubler.’' These are illustrated in 
Fig. 1. 

The "full-wave," "bridge,” and “conven¬ 
tional doubler” circuits all charge their filter 
capacitors continuously throughout the 60-Hz 
period. This continuous type of rectifier output 
waveform contains no 60-Hz components, but 
only 120-Hz which is more easily filtered. The 
“half-wave” and “cascade doubler" circuits, 
having considerable 60-Hz energy, in their 
output waveforms, will prove to be the most 
difficult to filter and will have poO;er regula 
tion than the others. However, these relatively 
less desirable circuits are the only circuits one 
can use, if one side of the transformer sec¬ 
ondary must be grounded for some reason. 

With all these rectifier circuits at our dis¬ 
posal, and with the additional variation of 
being able to choose either "capacitor input” or 
“choke input" to our filter section, in full wave 
or bridge circuits, a given transformer can 
provide us a variety of dc output voltages. 

To illustrate live variations of performance 
available with one transformer, a Triad F40X 
24-volt center-tapped transformer was used in 
all the seven variations of Fig. 1. Then each 
circuit’s voltage-current characteristic was 
tested; these are shown in Fig. 2. To make the 
circuits comparable, the “capacitor-bulk pF 
x voltage) was kept constant throughout. That 
is, the constant bulk concept would equate 
500 uF at 50 V with 1000 pF at 25 V. Note 
that in Figs. 2f and 2g (the choke input cases) 
that a pilot lamp was added as a “breeder 
resistor. This is in line with the advice given 
by Terman, where he states that a minimum 
load must be furnished a choke input system 
of 1130L. 2 i hat is, for full-wave rectifiers 
operating from 60-Hz, R should be less than 
or equal to 1130L (where L is in henries). 
For our example, L was 0.32 henries so R 
should be 362 ohms or less, 'he number 327 
bulb is approximately such a resistance at the 
voltages used, and provides a “free" pilot lamp 
for the supply. 

Regulators 

aving developed a number of rectifier- 
filter circuits, it is clear that they all have 
some lack of regulation. If we wish to provide 
our associated electronic circuit with a very 
constant voltage, some form of voltage regu la¬ 
tion must be added. There are a number of 
methods of regulation, but the one this author 
has had the most experience with, is series 
regulation. 

The series regulator can be easily developed. 
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Fig. 5. Circuit and performance of a regulated power supply using the basic circuit of Fig. 
3c. T1 is a surplus vibrator transformer marked 25.2 Vdc input and 135 Vdc, 118 mA out¬ 
put. vibrator frequency 115 Hz. Half of the high voltage winding is used in this circuit. 


for understanding, as follows. Consider first 
of all a simple zener-regulator, as in Fig 3a. 

The output voltage characteristic is that of the 
zener diode, providing that the load current 
doesn’t exceed (Es — Ez)/R. A capacitor can 
be added in shunt with the zener diode, to 
afford additional ripple filtering. Xote that the 
addition of this capacitor will work in a zener 
diode circuit whereas it will often not work in 
a \ r R tube circuit, since the zener diode has 
no region of negative resistance. One serious 
drawback of the zener regulator is that the 
zener voltage does change somewhat with 
zener current. See the article on zener diodes 
by W2DXH in the October 73 for more in¬ 
formation on zeners. 

A better regulator is the “emitter-follower” 
type, wherein a transistor is used as a series 
resistance, as in Fig. 3b. The base of the 
transistor is held at a constant voltage by 
a zener diode which derives its current through 
R from the unregulated input. Since the cur¬ 
rent flowing into the base is Ic/U FE , the zener 
current can be much less than in the simple 
zener regulator. If we make R small so that 
the zener current is large compared to the 


maximum base current the transistor will ever 
draw, the percent variation in zener voltage 
can be made fairly small. Again, a capacitor 
can be put in shunt with the zener, giving 
die ripple reduction of the well-known "ca¬ 
pacitive multiplier.” 

Perhaps the next step, in sophistication, is 
to add dc gain to our series-regulator as in 
Fig. 3c. In ihis circuit one is not tied down 
to the zener voltage to determine the output 
voltage. In fact, the output voltage is adjusta¬ 
ble, over a few percent, with the output 
sample-pot, Rs. The circuit still suffers some¬ 
what from variations in zener current with 
load current, however. 

Finally, then, we add the full differential 
amplifier for our gain stage as in Fig. 3d. 
Now, since the zener diode derives its current 
from the output side of the regulator, the 
zener current is nearly constant and so is 
the zener voltage. As in Fig. 3c, the output 
is adjustable over a few percent. 

In all the circuits 3b, 3c, and 3d, it is 
possible to replace the series transistor (Qi) 
with a "Darlington Pair”; That is, replace one 
transistor with two as in Fig. 3e. This com- 
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Fig. 6. Practical supply using a differential pair amplifier. 
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Fig. 7. Another differential pair regulated supply. Here the base-emitter junctions of inex¬ 
pensive transistors are used as zener diodes. 


bination yields the equivalent of a transistor 
with the product of the h FF /s of the two 
component transistors. This will allow us to 
use higher dc gain in the regulator system, 
affording better performance. Tire Darlington 
pair method is a way of obtaining a high h FE 
power-transistor for use as Qp 

Examples of practical circuits 

Having looked at a variety of series-regu¬ 
lators, a selection of real-life examples to 
illustrate them may be in order. These are 
presented in Figs. 4, 5, and 6, The circuits 
are not so-designed to make value judgments 
between types, but are simply examples from 
the authors back file. 

Another differential regulated supply is pre 
sen ted in Fig. 7 to illustrate a trick in sub¬ 
stituting the base-emitter junctions of inex¬ 
pensive silicon transistors, for zener diodes. 
Note that in both Figs. 6 and 7 a “pre-regulator” 
zener diode is used to supply half the differen¬ 
tial amplifier with collector voltage. This “pre- 
regulator” and series regulator system is quite 
extensively covered in the Texas Instruments 
book Transistor Circuit Design. 3 

One will also notice that in the examples 
of Figs. 4, 5, 6 and 7 that there is added, 


across the transformer secondary, a 0.01 pF 
1 kV disc ceramic capacitor. This is a line 
transient suppressor which is to “kill any line 
spikes that may otherwise exceed the PIV of 
our rectifiers. Another type of transient sup¬ 
pressor is useful in choke-input filter systems; 
a J00-0 resistor and 0. i pF capacitor, (in 
series) are put ahead of the choke, as if to 
provide capacitor input. This serves to dampen 
the voltage created by the choke field-collapse 
when the supply is turned off. 'This technique 
is used in Fig. 5. 

Fig. 8 is a regulated power-supply for use 
with the inexpensive epoxy-encapulated Fair- 
child integrated circuits. These epoxy IC’s 
are specified for *f3,5 to —4.5 volts. This 
regulator utilizes one of the old 2.5 V filament 
transformers that was put in the junk-box 
when you replaced the 816’s or 866A’s with 
silicon HV rectifiers. The I'airchild pL923 (a 
J-K Flip Flop) takes about 20 mA, so this 
power supply will run up to 15 of them. 

This design, a low-voltage one, brings out 
several of the worst points in series-regulator 
design. Since the difference between rectifier 
voltage (point A) and the regulator output 
voltage (point C) is only a few volts at most, 
he (small) voltage drop of the base-emitter 
junction becomes appreciable percentage-wise. 
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Fig. 8. Regulated power supply designed for use with inexpensive Fairchild integrated cir¬ 
cuits. The letters on the graph refer to the voltages at the points shown on the schematic. 
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Since germanium transistors have lower emit¬ 
ter-base drop, a germanium unit is used here; 
a high h FE germanium type was chosen, the 
2N2147. 

Fig. 8 is similar to the regulator of Fig. 3b, 
except that R has been replaced by a #49 
(2 V, 60 in A) pilot lamp. This trick was neces¬ 
sary to help hold the zener current more 
nearly constant. The bulb acts as a nonlinear 
resistor, increasing its resistance as the voltage 
across it increases. The 1X638 diode in series 
with the 1N4728A was simply used to “jack¬ 
up” the reference voltage about 0.7 V, over 
what the zener alone turned out to be. In 
this circuit, this forward-biased diode does not 
effect a temperature compensation. 

Also, low-voltage brings out the worst in 
zener diodes. This is illustrated in Fig. 9, 
Notice that for zener diodes with voltages 
below about 6 volts, the “knees” do not have 
a sharp reak," out are quite rounded. This 
phenomomenon is associated with the different 
mechanism of breakdown at the lower voltages. 
(To be really correct, one should only call 
regulator diodes that break down below about 
6 volts “zeners” since this is in the zener 
region. Similarly regulator diodes that break 
down above 6 volts should be called “ava¬ 
lanche” diodes. \ lowever, the technology has 
come to call them all zeners.) The “soft-knee,” 
as this rounding-over at breakdown is called, 
can be coped with by running more zener 
diode current, within the dissipation limits of 
the diode. 

This “soft-knee” behavior of low-voltage 
zeners is not all as bad as it might be. It 
turns out that the "zener” and “avalanche” 
regions of breakdown have opposite tempera¬ 
ture characteristics. So that at about 5 volts 
(see Fig. 9b) the two opposite temperature 
coefficients cancel, yielding a ready-made tem¬ 
perature-compensated reference diode. 

At breakdown voltages above 5 or 6 volts, 
we are operating with a positive temperature 
coefficient, in the avalanche region. Since the 
temperature coefficient of an ordinary silicon 
diode or rectifier, when forward-biased, is 
negative; the arrangement of Fig. 10 can be 
used to help temperature-compensate higher 
voltage breakdown diodes. 
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Fig. 9. a, on the left, gives the reverse char¬ 
acteristics of low-voltage zener diodes, b, on 
the right, shows how the temperature co¬ 
efficient of zeners is lowest at about 5 volts. 


There is certainly a lot more that could be 
said on power-supplies and regulators, and the 
author knows he has only touched on a vast 
subject. For more detailed coverage of the 
subject, die first three reference have much 
more material. Also, Kepco 1 iectronics has 
put out a very useful little paper-bound book 
on regulators. 4 Another useful reference is the 
easy-to-use (complete with graphs) article in 
Electronic Products, on rectifiers and filters, 5 
I'd like to thank Don Powers, WA6NJD, for 
his helpful discussion in preparing this manu¬ 
script. 

. . . W6GXN 
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The Sideband Escalator 

Have you tried SSB speech dipping lately? 


The first known successful amateur applica¬ 
tion of speech dipping in single sideband 
service was made by Squires and ( ]legg who 
incorporated it in the Clegg SS Booster as an 
aid to their Venus six meter transceiver with 
interesting results. 1 The effect of adding the 
booster unit was found to be comparable to 
adding a linear amplifier to the SSB exciter by 
raising the average power output of the signal 
relative to its peak power. 

Although audio clipping had, in the past, 
been employed in AM transmitters with vary¬ 
ing degrees of success in attempting to add 
talk-power to the radiated signal, its use in 
single side band service is not feasible because 
the output envelope pattern (as viewed on an 
oscilloscope) is not a replica of the original 
audio wave form, as Squires and C'egg clearly 
em phasize. 

Since average radiated power can be in¬ 
creased with rf speech clipping almost up to 
the peak power level, the plate efficiency of 
the final tubes is thereby increased with con¬ 
sequent reduction in plate dissipation. Hence, 
the tubes run cooler. The plate supply must 
be capable of furnishing the additional cur¬ 
rent demands made on it. 

Briefly, this is how the system works. The 
rf signal in the SSB exciter unit (employing a 
high amount of audio gain) is extracted at t ie 
output of the balanced modulator or if stage 
following it and coax-fed into the outboard 
speech clipper unit where it enters a narrow 
bandpass filter similar to the one in the exciter 
unit. After the rf signal has been properly 
wave-shaped into a SSB signal by the filter, 
it is then fed into a remote cut-off pentode 
with adjustable gain in order to recover the 
insertion loss of the Iter and to provide the 


sQST f July 1964 t p, II; QST, August 1964, p. 117. 
"Acknowledgement must also be given to Don Stickler, 
KL7EBK, whose successful use of the Squires-Clegg type 
of dipper prompted the writer to duplicate his efforts, 
although each of us employed different modifications of the 
original circuit.” 


necessary clipping gain. The output of the 
pentode is transformer coupled to a pair of 
positively biased crystal diodes which ampli¬ 
tude-clip the resulting wave form. A second 
remote cut-off pentode with variable output 
gain provides transformer coupling ol the out¬ 
put signal from the speech clipper unit by 
way of coax cable back into the input of tire 
original bandpass filter of the SSB exciter. The 
second if transformer, and principally the filter 
in the exciter, remove the objectionable fre¬ 
quencies generated by the clipping action of 
the diodes. 

The circuit diagram of the rf speech clipper 
is shown in Fig. 1. Provision is made (1) for 
internal switching of the signal within the 
SSB exciter for inboard or outboard service 

(2) for switching the clipper itself in or out 
with separate gain controls, whether in or out 

(3) for varying the threshold bias on the 
1N34A diodes with the peak limiting control 
and (4 for varying the output gain to prevent 
overloading of the succeeding stages in the 
SSB exciter. 

Construction 

The layout of the principal components ap¬ 
pears in Fig. 2. The power supply and the 
speech clipper are each constructed on a 
2"x4'x6" aluminum chassis. This permits the 
power supply to be placed out of the way. 
The speech clipper is placed next to the ex¬ 
citer unit, 

’he 455 kHz mechanical filter, FI, is 
mounted underneath on a small rectangular 
aluminum plate large enough to accept two 
transistor sockets for inserting the filter. The 
plate, itself, rests on two metal stand-offs. The 
filters input and output circuits are shielded 
from each other by means of a small baffle 
plate at the midway point. The filter em¬ 
ployed should be similar to the one used in 
the exciter. 

A sub-miniature ceramic switch, SI, is 
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placed as close as possible to (lie output ol 
(lie exciter’s balanced modulator or first if 
amplifier. In this instance, in which the ex¬ 
citer was a Collins 32S-1, the lead was cut 
between the coupling capacitor. Cl40 and 
RlQ6(22kf}) at the entrance of the mechani¬ 
cal filter, fi L 1. The small hole for the switch 
was drilled in the left bottom corner of the 
black border line inscription carrying the 
serial number. Small size RG 174/U coax 
cable connected the switch contacts to the two 
jacks at the rear of the exciter, the spare jack 
and the converter output jack, JIS. { The lead 
from J18 was disconnected, since two meter 
operation is not contemplated). In different 
exciters, provision will have to be made for 
the addition of two rf phono jacks if spare 
jacks are not available. Two one-foot lengths 
of RG 58A/U coax cable with rf phono plugs 
at each end were used to connect the clipper 
unit’s input and output with those of the ex¬ 
citer unit. 

Adjustment 

1. The speech clipper is first tested sepa¬ 
rately on the bench as follows. With the 
switch, S2, in noclip position, apply an rf 


signal ol the appropriate frequency from an 
1 1 signal generator to (he grid of the 6DC6 
tube and peak the signal with the trimmers on 
T1 and T2 with the aid of a vacuum tube 
voltmeter and rf probe or oscilloscope con¬ 
nected at the output jack, J2. Check to see if 
the output control, R4, is working properly. 
Adjust the coupling screw on T1 for critical 
coupling (a single peak of maximum intensity 
—not a double-humped peak). It will be nec¬ 
essary to swing the rf generator frequency a 
little to observe the coupling action. 

2. With the rf generator signal somewhat 
attenuated (so as not to damage the filter 
apply tin* signal at the input of the filter at |! 
and note the output reading. It may be neces- 
sar\ to sw ing the generator frequency slighth 
in order to peak the signal. Compare the sig¬ 
nal output when the rl signal is applied at the 
input of VI and at the input of the filter, and 
note the considerable improvement in sharp¬ 
ness of response and insertion loss of the filter, 
f inally, re-peak the if trimmers to obtain 
maximum output. 

3. Test to see if the gain controls in the 
clipper and no-clipper modes are working by 
observing the rf output voltage. Check the 
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Fig. 1, Schematic of the single sideband escalator. This is a speech clipper-processor tor 
improving the results of SSB transmission, ft raises the ratio of average to peak power 
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action of the peak limiter control by measur¬ 
ing the voltage change at the diodes. An os¬ 
cilloscope with a sufficiently high horizontal 
frequency sweep should reveal the clipping 
action ol the amplified sine wave signal from 
the rf generator when R3 is rotated from 
minimum to maximum position with the 
switch, S2. in the clipping mode. 

4. Attach a chimnu load and Heathkit mon¬ 
itor scope (or whatever) to the output of the 
exciter unit. First check the ceramic switch. 
SI, to see if the exciter tunes normally without 
the clipper in the circuit. Next switch SI to 
the clipper. Place switch, S2, in noclip mode, 
advance the audio gain of the exciter as far as 
possible without overloading the preceding 
stages. With the exciter loaded in the key 
down position, advance the noclip gain con¬ 
trol slightly while observing the SSB pattern 
in the oscilloscope. Adjust the if trimmers for 
maximum carrier output. Also adjust the out¬ 
put gain control, R4, so as not to overload 
the succeeding stages in the exciter. With a 
nominal amount of noclip gain and proper at¬ 
tenuation of the output signal from the clip¬ 
per, one should get a satisfactory voice en¬ 
velope pattern without flat-topping just as 
with the exciter alone. Audio control is exer¬ 
cised In R2 and not in the exciter’s audio gain 
control. 

5. Switch S2 to the clipping mode; set clip¬ 
per gain at maximum. Adjust peak limiter con¬ 
trol, R3. so that the voice peaks are at the 
same output level as in the nodip mode as 


observed in the monitor scope. The clipping 
level gain control establishes the degree ot 
dipping. Notes the definite increase in aver¬ 
age plate current of the exciter and more 
nearly filled in wave envelope scope pattern 
between no clipping and various settings ot 
the clipping control. This difference is plainh 
audible in your receiver. With the system 
working properly, the increase in average out¬ 
put power should so register on most receiver 
S meters and definitely in talk power. 

Summary 

On the air tests have amply demonstrated 
the superiority of the rf speech clipper over a 
Ibree-tube audio compressor pre-amplifier 
which could be switched in and out for com¬ 
parison purposes. The operator at the other 
end invariably reported thai the rf clipper 
supplied more “muscle” than the audio com¬ 
pressor. If the audio gain is increased under 
audio compression, in an attempt to raise the 
average-to-pcak power ratio, the final plate 
current meter will show this increase at the 
expense of flattening the wave form with ton- 
sequent distortion and undesirable new fre¬ 
quencies. 

On the other hand, with if speech clipping, 
(be peak limiting control sets the maximum 
Output power available without flat-topping 
for any amount of dipping up to about 30 

dB, no matter bow loud one talks or shouts, 

* 

Even under maximum clipping, there is still 
sufficient intelligibility though with definite 
distortion. It was found from on-the-air checks 
that about 15-20 dB of clipping was usually 
the best; at this setting, the voice characteris¬ 
tics remained relatively unchanged compared 
to noclip operation. Even in the no clipping, 
or normal position, there is the added advan¬ 
tage in having a second narrow bandpass 
filter active hi die system. W ho would object 
to that? ' 

Some final words: your power supph must 
he capable of making the additional sacrifice 
necessitated by speech clipping. Make certain 
that the carrier is nulled out and that 
hum and extraneous noise are minimized. 
There may he a fly in the ointment for I he 
kW operators. The FCC regulation relative 
to DC power input may be violated due to 
increased average power input unless proper 
precautions are taken, even though the peak 
envelope power remains at 2 kWh To those 
who aspire to the kW class, but whose equip¬ 
ment does not unite have the “muscle.” take 
heart, for here is the opportunity to upgrade 
yourself at relatively little cost. 

. . . W6TAQ 
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General view of the counter with attached power supply. The control panel is shown here. 
Some components have been eliminated and certain design changes have been made 
since this photo was taken. 


An Electronic Counter 
for Amateur Use 

This counter gives a very accurate frequency count for 
low frequencies . It's neither expensive nor hard to build . 


Numerous magazine articles appearing 
trom time to time, cal' for a digital counter to 
perform exact (or nearly so) frequency meas¬ 
urements. One specific instance was in the 
January 1966 issue of 73.° 

This instrument, like my Lampkin Fre¬ 
quency Meter is indispensable when needed. 
Whereas the LFM is used for high frequencies, 
this counter covers the lower ones, from one 
hertz to 250 kHz. Though the digital counter 
can lot be employed as a signal source, its 
capability lor determining a frequency is re¬ 
markable. 

It is entirely automatic in operation. The 
signal to be counted is connected to the input 
terminals of the counter. The start button is 

*A Signal Generator lor the RTTY Man Page 36, 
Adjustment 


Philip is a retired warrant officer (VSN) and 
retired member of the civil service. He has 
written a number of articles for various maga¬ 
zines , and is interested in ragehewing and 
code. 


pressed and one second later the “coded" fre¬ 
quency is read from the lighted lamps. The 
“code" will be explained later. 

Uses of counter 

Sometime ago trouble was experienced 
witli my audio generator. It had been unstable 
from the beginning. Without going into de¬ 
tails, stability was secured at the expense of 
a reduction in frequency coverage, which of 
course meant recalibrating the scales. With 
the aid of the counter this was accomplished 
in a very short time, and with great accuracy. 

If you find that your 10 kHz multivibrator 
doesn’t synchronize at a 10-1 ratio with your 
100 kHz oscillator, readjustment is quite easy, 
l^eed its output into the counter and check 
its frequency. Change the value of the cross- 
coupling resistor until the correct frequency 
reading is obtained. 

The two oscillators in a two-tone generator 
can be set very accurately in a similar fashion. 

If you wish to check the lower dial gradu¬ 
ations on your if signal generator, you can do 
so if it’s output is amplified. A simple solution 
was found by using a one-stage preamp feed- 
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ing a 9 V 300 mW audio amplifier. A volume 
control, hooked up us recommended with 
these units will minimize distortion, if it should 
present a problem, though the pulse shaper 
of the counter will accept almost any type of 
pulsed signal. 

It is possible to pick up a signal off the 
plate lead of the */ tube in low level stages of 
your receiver. A capacitor ol the proper volt¬ 
age rating may be used in series with the 
counter input. The signal generator is con¬ 
nected to the grid of the preceding miser 
tube in the usual manner. As a rule these low 
stages are aligned by an unmodulated output 
from the signal generator. 

Theory of operation 

1 he simplified electronic counter will do all 
of the above things and more. It is stripped 
of all non-essentials, though completely auto¬ 
matic in operation, and can be built inexpen¬ 
sively by utilizing surplus sources for most of 
the materials. Commercial counters run in the 
$300 up, class. This unit will cost about one- 
quarter as much. 

Fig. 1 is a block diagram of the decade 
counters and the control circuitry, hour in¬ 
dicating decades give visual readout to 10 
kHz. Above this frequency the xIO decade is 
switched in to multiply all indicating numbers 
by ten. In either case, the number of cycles 
made by the counter is determined by noting 
how many times the last lamp in the series 
flashes; extending the count beyond that ac¬ 
tually indicated. 


Counting can be done to one hertz, but 
this is seldom realized in practice due to un- 
stabilih ol signal sources, voltage and fre¬ 
quent') excursions and the simplified design of 
the timing and control circuits. With a 10kHz 
crystal controlled signal source this unit will 
give repetitive accuracy of 3 hertz, and at 
100 kHz, within 50 hertz. 

The start button has two functions. Pressing 
it resets all flip-flops and extinguishes all 
lamps. Operation begins by releasing this but¬ 
ton. 

The input signal is fed to the pulse shaper 
whose output is tied to the count gate. The 
signal is then passed to the counter. Counter 
operation is continuous as long as the count 
gate remains open, (or by-passed with the 
manual switch). This gate opens and closes in 
sequence to signals from the #1 control flip- 
flop whose state depends upon pulses from 
the timing generator. To limit the number of 
pulses to this multivibrator, a second flip-flop 
receiving its signal from the first and working 
at one-hall the speed, closes the pulse gate 
after the second pulse from the timer. This 
shuts off the counter. The lamps that remain 
on in the decades, indicate the count. 

The manual and test switches are shown in 
dotted form since they are not needed for 
normal operations. The test switch is placed 
in series at the point marked X. In their “off” 
position, the test switch contacts are closed 
and the manual switch contacts are open. 

The bistable multivibrator or flip-flop, Fig. 
2, is made with two transistors cross-coupled 
to form an oscillator having two states, on and 


MANUAL ■ 
—O' 0“ 


SIGNAL 

input 


LOW A£- 
INPUT ** 




NON - DfCAT.NG 
TYPE DECADE 


yisual readout 

type DECADES 


Fig. 1. Automatic counter control. 
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COUNTER FLIP-FLOP LAMP DRIVER FEED-BACK NETWORK 

ACQUIRED PER DECADE) 

Fig, 2. Counter flip flop, lamp dtiver and feedback network. 


off, W hen Q1 is on or conducting, its collector 
potential is almost zero. Q2 is then off with 
about —8 volts on its collector. (Table, O con¬ 
ditions) 

Q Conditions Nominal voltage at collectors 
State Q1 Q2 _ Q3 Lam p 

1 off— 8 on 0 —9 off 

2 on 0 off —8 0 on 

Reset switch places all flip-flops to state 1. 

To obtain visual readout a lamp driving 
transistor is connected to the collector of Q2 
of each stage'. As Q2 turns off a bias is placed 
on the base of Q3, causing it to conduct. The 
resultant collage drop across the lain > turns 
it on. The 3.3-kQ by-pass resistor allows a 
few milliamps to flow through the bulb at all 
times, keeping it warm and adding to the sta¬ 
bility of the circuit. 

■p 

The Q1 emitters of all decade flip-flops are 
placed on the #1 reset line to the starting 
relay. Opening the ground connection turns 
off these transistors and consequently, ah 
lamps. 

The multivibrator design provides satisfac¬ 
tory operation with transistors having a beta 
of 25 or more, though excessive leakage will 
cause failure. The cross-coupling and collec¬ 



tor load resistors can be increased somewhat 
for tig!iter control, but loading requirements 
and component tolerances must be considered 
when doing this. 

Feedback is introduced from Q1 oi the 
fourth stage to (>2 of stages 2 and 3 to pro¬ 
vide decade operation. This type of feedback 
is easy to adjust and has proven reliable. One 
resistor and capacitor form a differentiating 
network and defines the amplitude and shape 1 
of the pulse to its respective stage. 

Finding the correct resistance value is not 

loo difficult with a scope. Feed a sine wave 

signal of 5 kllz to LO kHz into the counter. 

Set the scope controls for a ten hertz display 

of the input signal. Five hertz will appear on 

the collector of Q2, stage I and one hertz at 

Q2, stage 4. One can reverse this procedure, 

obtaining one hertz on the 4th stage, then if 

three hertz or an unsteady waveform is seen 

* 

on tin 1 first stage, the resistance should be 
changed accordingly. The feedback pulse is 
observed at the junction of the resistor arid 
capacitor. 

At very low frequencies beyond the re¬ 
sponse of the scope, the feedback can be veri¬ 
fied by visual examination of the lamp se¬ 
quence. 

Counting is actually performed by division 
of the unknown frequency. Each decade 
divides the frequency in a 10-1 ratio. Decades 
are placed in series to extend this division 
process. 

i he readout system employed here utilizes 
lamps. Each stage has a lamp and with nine 
numbers to interpret, a code system must be 
used in which one or more lights will repre¬ 
sent a certain digit. Four decades can show 
a total oi b{)99. An additional input pulse will 
cause all lamps to go out, inferring the count 
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as 10,000. An orderly readout scheme is 
needed to prevent confusion. Lamps are ar¬ 
ranged left to light tor stage designation and 
llie decades, front to back, for units to thou¬ 
sands. Since the decimal equivalent of all 
decades are evaluated in like manner, a glance 
at the lighted lamps will reveal the total. 

The decade code is shown in Table I. A 
number such as 1057 will appear as follows: 
fourth decade, stage 1; third decade, none; 
second decade, stages 1 and 3; first decade, 
stages I, 2, 3. 

With a little practice this becomes as nat¬ 
ural as interpreting the numbers in the Morse 
code. 

The frequency response of the pulse shaper 
Fig. 3, is set to accept sine wave signals oi 
150 mV and up, from 100 Hz to 100 kHz and 
produce constant amplitude pulses to the 
counter. Input signals to 25 V rms have been 
used without resorting to the level control. 
Above this, some resistance must be used. The 
low frequency response falls off fairly fast 
until at 20 hertz a 3 V signal is required. This 
is in part determined by the value of the 
input capacitors in the first stage of the coun¬ 
ter. The emitter of Q3 is directly connected to 
the count gate and provides isolation for Q1 
and Q2 against gate action. 

The 1 PFS timing generator Fig. 4 is com¬ 
posed of tilt ee U|T frequency dividers. The 
first acts as a saw-tooth generator and set to a 
1-1 ratio with the 60 Hz ac input signal; taken 
from T2 of Hie power supply at points X-X 
through the two I pF capacitors. The 10-1 
and 6-1 dividers operate as free running oscil¬ 
lators and are locked into synchronization by 
the pulse from the saw-tooth generator. The 
.022 pF capacitor determines the strength of 
this signal. Q4 is an emitter follower and gives 
isolation from the pulse gate. 

The timing circuits are fairly critical, de¬ 
pendent on the components and UJTs used, 
and due to their load sensitivity, the entire 
assembly should be temporarily put together 


Table 1 


Digit 

Decade Conversion Chart 

Decade Code 
12 3 

4 

0 





1 

+ 




2 


+ 



3 

+ 

+ 



4 



-F 


5 

+ 


+ 


6 


+ 

+ 


7 


+ 

+ 


8 


+ 

+ 

+ 

9 

+ 

+ 

+ 

*-j— 


Crosses indicate lamps on at end of counting 
period. 


during preliminary tests and adjustments. At 
this stage, R2 should be adjustable and re¬ 
placed later with a fixed resistor. The value 
of C7 is formed with two parallel capacitors. 

A 1-1 ratio is easily attained on the scope, 
but when adjusting R5 for a 10- J ratio rela¬ 
tive to the outputs from Q1 and Q2, it may 
be more difficult. The same results can be ac¬ 
complished with 5 and % hertz waveforms, 
though the % Hz trace is not easy to recognize 
until nearly stabilized. 

The adjustment of R9 should wait until 
after the decades have been completed. An 
approximation can be made by counting the 
pulses on the CRT, 

The output from a 100 kHz crystal oscilla¬ 
tor is fed to the counter and R9 set to obtain 
a count of this frequency. As mentioned pre¬ 
viously, there is a certain inherent instability 
which will show up in repetitive counts, so 
an average is taken from several tests. 

Another method utilizes the output pulses 
from Ql of the control Hip-flops. A jumper is 
placed from its collector to Hie counter input. 
Turn on the test switch. The lamps will start 
flickering at a one second rate. These pulses 
come from the timer (and could he used). 
Reduce the load on FF.1 with ihe level con- 


SAWTOOTH 

10-1 

6-1 

GENERATOR 

Divider 

DIVIDER 


tMITTER 

FOLLOWER 


+ 240 



Fig. 4. One pulse per second generator. 
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Electronic counter decade panel contains four stages with their respective lamp and driver 
transistor. The feedback network is at the bottom, center, toward the right. 


trol until it starts oscillating. These pulses are 
preferred since they are of high amplitude 
and produced at half lie rate of the tinier. 
Actuate the start button to begin the timing 
period. The count is observed at definite in¬ 
tervals and R9 set accordingly. The intervals 
are lengthened to an hour or more to achieve 
extreme accuracy. 

The gate control circuit correlates the func¬ 
tions of the pulse shaper and timer. The diode 
gates can best be understood bv referring to 
Fig. 5. Notice that D5 and D6 of the count 
gale have their anodes back to back and 
biased by the +24 volt supply to form an 
'AND'’ gate, in operation D6 has a constant 
+5 do potential on its cathode. D5 though, 
can have either +8 or 0 volts on its cathode, 
depending on the condition of Ql. 

When Ql is conducting, the voltage at D5 
is near ground level shunting the bias current 
in this direction. This lowers the gate poten¬ 
tial to where it is insufficient to maintain a 
signal level high enough to actuate the count¬ 
ing flip-flops. In effect, the gate is closed. 

Input pulses to the bases of the bistable 
multi-vibrators will change their state in a 
sequential manner. A pulse is directed through 
the diode of the conducting, transistor, turning 
it off. The opposite transistor, turning on. pro¬ 
duces a pulse at its collector. Thus Ql initiates 
the pulse necessary to trigger the second 
flip-flop. (Fig. 5) 

The emitters of Q2 and Q3 are connected 
to the #2 reset line to the starting relay. De¬ 
pressing the start button lifts the emitters off 
ground, turning off these transistors. Q3 there¬ 
fore opens the pulse gate since its collector 
voltage rises to +8. Releasing the start button 
allows action to proceed. The first pulse from 


the timer is directed to Ql, opening the count 
gate. Processing of the unknown frequency 
commences. The second pulse from the timer 
turns Q2 off. And as explained in the pre¬ 
ceding paragraph, Ql actuates die second 
flip-flop, closing die pulse gate. The count 
can now be taken. 

Construction 

The four Indicating decades and the con¬ 
trol circuitry are mounted on 3/2" x 9 %" x He" 
perforated boards, Two Vector P7 plugs are 
itted to each panel. The long pins are bent 
and soldered to Vector T9.4 terminals. When 
done properly this makes a very strong assem¬ 
bly. The panels then plug into 7 pin miniature 
tube sockets fitted to the chassis. The lamps 
are mounted in standard 3AG fuse clips, which 
are secured to the board by hollow rivets. 
Soldering lugs are used in this assembly on 
the reverse side of the pane) to connect the 
lamps to the —10 volt line. The center con¬ 
tact of the bulb presses against a Vector T9.4 
terminal inserted in the hole below the clip. 
A flexible lead is soldered to this terminal. 
This mounting method is simple and has 
proved adequate, though not recommended 
for hard nseage. A front panel display may be 
preferred and there are enough unused plug 
connections to accommodate this change. 

The chassis measures 6" x 10/*" x lla" and 
made from Ho" aluminum. The first panel is 
placed If!" from the front and the others 
spaced 1" apart. 

If a cover is used over the panels, two stay 
rods with insulated spacers are fitted on eacli 
end of the panels to align them so the lamps 
will clear (he holes in the cover. 
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• Complete ham-band coverage 80-10 
meters and portion of 6 meters 

• Standard-equipment 9.5-10.5 Me band 
provides WWV and 31 meter SWL band 

• Three-position selectivity for optimum 
fidelity and QRM rejection 

• Ultra-sharp CW filter 

• Crystal-controlled BFO; separate AM and 
Product detectors; Af and RF gain controls 

• Full AGO with selectable decay time; 
S-Meter; illuminated dial 

• Fly-wheel tuning drive with high-ratio 
split gears; direct calibration on all bands 

• Tunable rejection notch filter; extremely 
effective noise limiter 

• Transmitter type VFO; crystal controlled 
first oscillator; built in crystal calibrator 

• Low power consumption, permitting 12V 
battery operation when desired; AC supply 
available 

• Full transistorization, diode selectivity 
switching, plug-in module construction, 
highest quality components 

• Rugged, stable extruded aluminum chas¬ 
sis for extreme stability; textured grey 
metal cabinet; FULLY GUARANTEED 



Get the receiver that does the job! 

Feature for feature the DR-30 is your best buy. 

HERB'S WHY: 

• AH solid-state featuring Field-Effect transistors in 
RF stages • Most compact receiver on the market 
today but big enough to do the job • Makes overloading 
and cross-modulation a thing of the past • Unbelievable 
sensitivity — really pulls in the weak ones • Contains 
all of the features you want at a price that's right • 

All of the advanced capabilities ever wanted in a receiver are 
now available at a price within the range of every serious 
amateur. The all-transistorized Davco DR-30 is a compact 
(4'H X T-i" W X 6“D) amateur-engineered receiver designed 
to provide exceptional performance under extreme environ¬ 
mental operating conditions. Sensitivity you won’t believe, 
superior image rejection and extreme freedom from cross- 
modulation and overloading on strong signals are only a few 
of the reasons why the DR-30 is the receiver that does the job! 
Ask the ham who is using one now. check the many features 
included at no extra cost and you'll discover why the Davco 
DR-30 should also be your receiver. Many professional 
and commercial users have already discovered for themselves. 

DAVCO DR-30 $389.50 


■ 

‘ HBti N : ,;; 


for further information and if fust rated brochure, write: 


DAVCO ELECTRONICS, INC. 

P.O. Box 2677, 2024 S. Monroe St., 
Tallahassee, Florida 32304 
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PULSE 

SATE 

t PPS GENEPA'Oft 


NOTE 

RESISTOR VALUES Qf 
FF'i ARE SAME AS 
COUNTER FF. FK5- 2 


Fig. 5. Controf flip flops and gates. 


Ilie x 10 decade is built on a 3%" x 57s" 
board and mounts under the chassis on stand- 
oils. The .01 pF input capacitors of the first 
stage of decade 1 presents a heavy load to the 
output of the xlO decade. Place a .001 oF 
capacitor in series with this output. 

No difficulties should be experienced mak¬ 
ing the decades if components are tested prior 
to final assembly. Each decade can be consid- 

jr 

ered as a single project, whereas the control 
panel may be separated into three, before 
combining them. 


Some individuals may wish to substitute a 
double pole micro push switch for the relay. 
This mav work satisfactorily but one must 

4F * 

note that li the control flip-flops are grounded 
before those in the decades, an inaccurate 
count could result. 

The timing generator utilizes the 60 hertz 
ac line frequency as a standard. This assumes 
the frequency is relatively stable. More re- 
lined methods can be employed but will add 
to the complexity, size and cost of the unit. 
Some difficulty was experienced at first in 
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obtaining these frequency divisions. The prob¬ 
lem appeared to be a matter of proper selec¬ 
tion of component values and synchronization. 
The two I fiF capacitors reduce the signal 
input to the sawtooth generator to about 17 V 
p-p. The signal, taken from T2, is not a true 
sine wave. For more information on UJT fre¬ 
quency dividers, refer to the (4. E. Transistor 
Manual. 

The 344 lamps are the most expensive item 
in the counter, though in lots of ten their price 
is competitive with other types hat require a 
separate transformer supply, special driving 
transistors etc. There is a lower cost lamp 
available from one of the radio supply houses 
that you might consider as a substitute. 

Due to (lillerences in lamp and transistor 
characteristics and other factors, some lights 
may appear brighter than others. Exchanging 
driving transistors will contribute toward more 
uniform lighting conditions. 

The power supply for the counter was 
adapted to this unit, serving a dual purpose 
and would be of little value to the reader. 
Voltage regulation of the —10 volt and +24 
volt (if a relay is used) lines is recommended. 

The following power requirements of the 
counter will permit the builder to design a 
supply to suit his personal preferences. ! Tie 
figures show only power drawn by the load. 

— 10 volt at 280 mA idle *, to 420 niA„ all 
lamps on. 

+10 volt at 30 in A, constant load. 

+24 volt at 45 mA, plus 38 mA for the 
relay. 

“ includes approximately 50 mA through the 
3.3kD resistors. 

When first turning on Hie counter warm up 
the power supply and charge the timing gen¬ 
erator capacitors. This is done as follows: Use 
a signal input to the counter. Turn on test 
switch and let counter "free run” for a minute 
or so before taking a count. . . . K7UDL 




NOTE 

T ■ BURNSTEfN- apple BEE !SS 50€ 115^2*4 V, .3A 

FOR 10V SUPPLY SEE TEXT 
FOR "X-X" SEE FIS. 4 

Ftg. 7. 24 volt supply. 




97 PLUG 

TOP 

VIEW 


STE¬ 
RNS ARE CONNECTED TO 
VECTOR TS.4 TERMINALS 
INSERTED FROM OPPOSITE 
SIDE OF BOARD 


BEND PINS 4 
& 5 CAREFULLY 


perforated 


USE INSULATED SLEEVING 


FRONT VIEW 


REAR ViEW 


Fig. 8. Connections to the boards. 


Cl, €2 

Control FFs 
Decade vIO* FF1 
Decade 1, 1 FI 
Others 

C5, C6 

Decade xlO 220 

Others 330 

Transistor^ 


Parts 

List 



C3, C4 


.0115 

Control FFs not used 

220 pF 

Decade 4 

150 pF 

.01 j&F 

Others 

47 pF 

470 pF 




K12, K13 


pF 

Decades xlO & 

1 100 kO 

pF 

Others 

1,5 Mil to 


2.2 MQ 


Counter FFs 2\ 1305, 2 \ 5 2 -t 

Control FFs 2N1304 


Q3 ( Driver) 2X43, 2N109, 2N408 etc. 

Diodes 1X277, 1N457. 1N489 etc. 

Relay 26vdc Allied Control K.HJX-115 or similar 

Other parts as shown in text or drawings. 



ALLTRONICS HOWARD MODEL L RTTY CONVERTER 

Telewriter Model 4I L** frequency shift converter designed 
for L wo-tone AM or FM with limiter operation available 
by switch. Solid state ratio corrector compensates lor fad- 
ins signals. Permits copying on Mark or Space only. Selec¬ 
tor magnet dc loop supply built-in with bias supply and 
octal socket for optional pnlar relay to key transmitter. 
6VV6 k-eyer tube. Plug-in discriminator for 850 cycle or 
other shifts. Cathode ray or dual eye indicator. Auto-start 
control svstem optional Prices for 19" rack mounting: 
Model M L' 1 with dual eye $190, Model "l," with C, R. tube 
Indicator $279. Cabinet $19.50 

ALLTRONICS—HOWARD CO, 

Box 19, Boston, Mass. OSJOt. Tel. 617-742-0048 


Master Code | 

the sure and easy way | 

TELEPLEX METHOD Code In- | 
struction gives you training § 
that makes you proud of your | 
accomplishment. The greatest | 
pleasure derived from any | 
hobby is an exhibition of your i 
skill. Shaky speeds of a few words per minute | 
may be gained in most any haphazard, hit-or- | 
miss system. Professional skill will be gained E 
only from professional training. Brochure 7-S is 
free—it gives you the facts. | 

I TELEPLEX COMPANY 

| 739 Kajcmir Court, Modesto, Col. 95351 | 

fiu ummiiiimmmmimmiNmiiiimmmiifimmimmH imu imimmitihimimmimimiiiiiju m*7 
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Novice 80-meter transmitter 



Bob Corbett W1JJL 
46 Prospect Street 
Torrirtgton, Conn. 



The Novice Pair 


An inexpensive transmitter and receiver 
tor the 80-meter Novice band 


One of the first things a prospective Novice 
notices about ham equipment is its cost Even 
inexpensive shortwave receivers cost over $50 
and they’re not very useful for hamming. Most 
specialized ham receivers cost far more. r his 
may not seem like much to the established 
ham, but it’s a huge amount to the young ham 
still in school. Yet it’s not hard to make a 
useful ham receiver and transmitter at reason¬ 
able cost if you’re willing to accept a few com¬ 
promises in convenience and performance. 

The simple receiver described in this article 
will cost about $12 if you buy all the parts— 
including the etched circuit board, battery, 
and case—new. All of the parts (except the 
circuit board) can be found in the Lafayette, 


Allied, \\ BL and similar catalogs. Careful 
shopping and a few parts from surplus equip¬ 
ment or old TV sets can reduce even this low 
price. 

The receiver covers the part of the 80-meter 
band normally used for code, including the 
3700 to 3750 MHz Novice band. It does a 
good fob, too, and can easily receive stations 
hundreds of miles away wit Si a simple antenna. 
It separates the signals surprisingly well, but 
naturally can t compare with the more expen¬ 
sive receivers. I’ve worked stations over 200 
miles away with this receiver and its com¬ 
panion transmitter. Both are completely tran¬ 
sistorized for low power drain, reliability, low 
cost, compactness and simplicity. 
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The receiver is an up-to-date version of a 
circuit very popular in the early days of ham¬ 
ming: a regenerative detector with an audio 
amplifier. The detector is quite sensitive and 
selective. It receives not only code signals but 
also SSB and AM phone. Anyone who uses a 
complex receiver normally would be pleasant¬ 
ly surprised at the performance of this simple 
receiver. 

The transmitter is equally simple and uses 
only three inexpensive transistors. It costs 
about $16 complete except for the power 
supply. The power input (and consequently 
the power output) depends on the voltage 
supplied to it. Six volts input to the power 
terminals gives 1.2 watts total input. Power 
output is about half the input. Twelve volts 
gives 4 watts output; 24 volts, 10 watts; and 
40 volts (the maximum safe voltage), 20 
watts. The circuit of the transmitter is very 
simple. It’s a crystal oscillator operating at 
3725 MHz followed by a class C final ampli¬ 
fier. No heat sinks are required. There are only 
two controls; oscillator tuning and output 
tuning. Both simply need to be adjusted for 
maximum reading on the meter. 



Hg. i. toenematic diagram of the simple 
Novice receiver. 


Building with etched circuits 

These projects were designed lor etched 
(printed) circuit board construction. You 
could build them on conventional chassis, on 
Vector board or Veroboard, or even on an old 
piece of wood, but the etched circuit boards 
have a number of advantages: they're neat, 
uniform, and almost error-free. The boards 
used in the receiver and transmitter can be 
bought already etched and ready to drill from 
the Harris Co., 56 E. Main Street, Torrington, 





View of the transistor regenerative receiver mounted in its case. Notice how the board is 
mounted on long bolts with nuts holding the bolts and board in place. The vernier dial is 
mounted on the front panel with the template supplied with it. 


DECEMBER 1966 


29 





























































Etched circuit board for the Novice transistoi receiver before it's mounted in the case, 
(he regeneration pot and phone jack are on the left, with the tuning capacitor, coif and 
antenna trimmer capacitor on the right. 


(-onnecticut, for S2 each. 11 vou buy both, the 
cost is only $3.50. 

If you’d prefer, you can make your own 
board. It’s neither hard nor expensive. You’ll 
need copper-clad board, resist and etchant. 
These materials are available separately or in 
complete kits such as the Ami-Tron EZ-Ltch 
Kit, which you can bus I nun Ami-Tron Associ¬ 
ates, 12033 Otsego Street. North Hollywood, 
California. Both the individual parts and kits 
can be bought from mans large dealers such 
as World Radio Labs, Allied and Lalavette. 

■ lies come with complete instructions, but 
here’s a quick explanation of what to do: 

Place the template for the copper side of 
the board you want to make over the copper- 
clad board you want to prepare. Prick 
through each white circle to make a small hole 
in the copper. Then life off the template and 
use the holes as a guide to trace in the black 
lines with the resist according to the direc¬ 
tions furnished. After you’ve put in all lines 
so that the board looks like the template, 
place the board in the etching solution as the 
directions specify. When all of the unwanted 
copper has been eaten off, wash the board 
thoroughly and clean off the resist with fine 
steel wool or household cleanser. Cheek the 
board carefully for short circuits or other pos¬ 
sible problems. 

Next drill the holes for the components. 
Use a sharp, high speed drill for best results. 
Most of the holes are for component leads. 

Insert the components from the plain side 


ot the board using the component layouts 
shown. Solder the wires quickly with a hot. 
clean iron and when the solder has hardened, 
clip off the extra wire sticking out on the 
copper side. 

Final assembly 

The photos tell most of the story on as¬ 
sembly of the units. After all parts Lire sol¬ 
dered on the boards, the boards arc mounted 
in their cases with long machine screws and 
nuts. 

Very tew parts are not on the boards. In 
the receiver, the vernier tuning dial is 
mounted using the template supplied with it. 
The battery is held in a clip made from a 
piece of aluminum or tinplate, and an antenna 
terminal is mounted on the side of the case. 
This terminal can he a simple teedthrmigh 
insulator or a phono or it coax connector. 

The transmitter is assembled similarly. The 

m 

meter is mounted on the front panel, two in¬ 
sulated battery jacks on the back, and a co¬ 
axial jack on the side. There's no real need 
for a regular coax connector as a phono jack 
works as well. 

Receiver operation 

Tins receiver is very simple to use. Use 
magnetic headphones of 500 to 10000 ohms 
impedance. Low impedance headphones for 
pocket transistor radios and crystal head- 

! Text continued on pnge 34) 
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SMALL PAIR BEATS A FULL HOUSE 


One particular pair, SB-34 sideband transceiver exciter and SB2-LA 
gallon linear amplifier^are small enough to beat a full house. Or, 
for that matter, any no-room -for -passengers KW mobile installation. 

Proof. Photograph shows SB-34 and SB2-LA together as a complete 
1KW. 4-band sideband station (including receiver of course) beating 
a full house handily. The two units placed end-to-end occupy less 
than 2 linear feet —just over 1 foot in depth, less than 6 inches high! 

But SBE didn't set out to produce a miniature transceiver at the 
expense of undue component crowding—transistors and diodes aided 
by advanced bilateral circuits did it with room to spare, 

SB-34 specifically, is advanced equipment —predominantly solid- 
state—in pace with the trend toward elimination of all tubes in a 
host of electronic gear. The SB-34 SSB transceiver costs only 395.00 
(with 12V DC and 117V AC built-in power supply) and uses 23 tran¬ 
sistors, 18 diodes, a zener, a varactor —and only 3 tubes! 

Highlights: SB-34: 4 bands: 3775-4025 kr 705Q-730G kc. 14,1-14.15 me. 21 2-21 45 me. 

- 13SW p.M.fj nput slightly lower 0(1 15 - Built-in dual 117V AC !2V DC supply inega- 

iive ground * Collins mechanical filter * Panel seierfable US& LSB * 11 Vi"W, 10*0, 

5-H Weight i9 lbs. 

SB 2-LA: 80-4O2D-IS meters * Input SSB 1KW pep. AM 300w. CWFMFSK 40GW 
* Built-in 117V AC power supply ♦ 12"W, m >"Q, 5*TH. Weight 40 Ills 

MODEL S&3-DCP INVERTER 

Heavy-duty transistorized inverter for mobile op 
oration of SB2-LA linear amplifier at lKW input, 
input 1245V DC, negative ground. Output ui 13,5V 
DC input, 150 volts AC peak square wave at ?50 
cycles* 6"W t 12"D, 334' U Weight; 17 lbs 

Write lor new brochure describing SBF line. 

RAYTHEON COMPANY 

213 East Grand Avenue, South San Francisco, California 94Q8Q 
Export sales: Raytheon Company, International Sales & Services, Lexington 73, Mass, U.SA 






































































Above: Copper conductor layout for the Novice receiver. Opposite: Component layout. 



Above: Copper conductor layout for the Novice transmitter. Opposite: Component layout. 
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phones won t work properly. A piece of wire 
either 30, 90 or 125 feet long makes an ex¬ 
cellent antenna. Though it’s not shown on the 
diagram, a good ground connected to the 
case is recommended for best results. 

Turn on the receiver by twisting the re¬ 
generation control clockwise, past the switch 
click, until you hear a slight whistle. Tune 
around and you'll hear some stations. It’s best 
to do this at night so that you’ll be sure to 
hear plenty of them. Code stations are best 
received with the regeneration control set so 
that the detector barely oscillates and each 
dit and dah is loud and clear. You should 
hear many very slow stations near the center 
of the tuning range. These will be the Novice 


Nov fee Receiver Parts List 

j Premier 3 ,# x4"x5" Minibox..l 

l 50 idlohm potentiometer with SFST switch .... . 1,38 

l Length B&W 3012 Miniductor or ULumiironies 
632T Air-Dux coil stock, diameter, 32 turns 

per inch, (only part used) .. ,62 

1 5-75 pF variable capacitor, ILunmarluml AFC- 

7511 ,...,,, 1.47 

1 2.5 mil choke. National R-50 , f „.. ,42 

2 1 /iFy !5 V electrolytic capacitors @ 29^ .58 

3 *001 fiV disc capacitor © ... .24 

2 82 kilohm/ 3 y 4 watt resistors @ 12 V.. ..24 

1 390 kilohm/% watt resistor , *,....... * . .12 

1 1*5 megohm /% watt resistor ... .12 

1 phone jack....., .. , ,19 

1 trimmer capacitor, 3-12 or 3*30 pF ........ .30 

1 9 volt battery *.... ,48 

1 battery connector . . . 4 . .. . ..,., . . . S7 

2 NPN high frequency transistors* GE 2X3855 

@ 50<?.-. ............ . 1-00 

for Motorola HEF-50* 79£) 

1 2-%** vernier dial.... 1,39 

2 knobs @ 12tf........ ,24 

1 antenna connector (pm jack) * *.. ,15 


Total .,..*_$10,30 

Printed circuit board (optional) $2,00 


stations. If you have a crystal in the Novice 
band, you can locate your own signal by 
transmitting with your transmitter. 

Voice stations on 80 meters are of two 
types: AM and SSB. AM is best received by 
setting the regeneration control so that the 
detector almost oscillates, and SSB can be 
tuned in much like the code stations, with the 
detector oscillating. If they’re not tuned 
properly, SSB signals sound peculiar, almost 
like ducks quacking. 

flie small variable capacitor connected be¬ 
tween the antenna and tuning coil can be any 
value from 2-13 to 3-40 pF. It’s not critical, 
but should be varied if the receiver won’t 
oscillate properly. 


Novice Transmitter Parts List 

1 3"x4"x5” Minihox , ...* .. .______ .$ U 5 

I 75 pF variable capacitor, Hammarluud APC-75B 1.47 

1 100 pF variable capacitor, Hammariimd APC- 

100B ,.... *_*,__ __ 1.67 

1 length R&W 3012 Miniductor (icse part of re¬ 
ceiver coil stock)...*... .62 

1 length B&AV 3015 Miniductor coil slock, dia* ,16 

turns per inch .68 

0 RCA 2N2270 NPN transistors @ $1*16. 3,48 

2 5 kdohm/% watt resistors @ I2tf , ,. ,24 

1 82 kilolim/Vj watt resistor .. ,12 

4 ,001 fi¥ disc capacitor @ S#.. ,32 

1 2 #F/50 volt electrolytic capacitor. .54 

1 2,5 mH choke* National R-50 . ,42 

1 .002 fiF disc capacitors ... * *.*. .. , ,08 

2 250 pF ceramic capacitors @ St . ,16 

1 crystal socket for FT-243 crystals ,36 

1 I mA meter .. 2*95 

1 phone jack for key . 19 

1 coax connector, 50-239 is 48<- RCA phono jack ,15 

2 knobs ..... # , ,24 

2 battery jacks (binding posts) @ 254 .50 


Total.*______ ,$15*34 

Printed circuit board (optional) is $2*00 
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Transmitter operation 

The transmitter is almost as easy to use as 
the receiver. Connect a resonant antenna to 
the antenna jack. A suitable antenna is a half 
wave dipole (125 feet long and split in the 
middle by an insulator) fed by 50-ohm coax¬ 
ial cable such as RCJ-58. Attach a 6 to 40 volt 
dc power supply good for up to 500 inA (halt 
an ampere) to the power terminals, being 
cai lul to connect the positive and negative 
leads properly. Plug a crystal in the 80-meter 
Novice band (between 3705 and 3745 kHz), 
w hich you can buv from many 73 advertisers, 
in the crystal jack and a standard key in the 
key jack. Push down the key and adjust the 
two controls quickly for maximum meter read¬ 
ing and you’re on the air! 

A suitable power supply is easy to build 
from inexpensive parts available from many 
73 advertisers such as John Meshna. See the 
article on transistor power supplies by Hank 
Olson W6GXN in this issue for more informa¬ 
tion on low voltage power supplies. 

The easiest way to use the transmitter and 



Fig. 2. Schematic of the simple Novice 
transmitter. 


receiver together is with separate antennas. 
The transmitting antenna must be resonant at 
the frequency of operation, but the receiving 
antenna isn’t so critical. 

Have fun w ith your receiver and transmit- 
ter. When yon move lip to more complicated 
equipment, you’ll find this pair fun for con¬ 
tests and portable operation. 

• . • W1JJL 


■MHrfuAnuM 11 ^ ' 

ym 



Top view of the interior of the Novice transistor transmitter. The etched circuit board is 
held away from the aluminum cabinet by a few extra nuts screwed on the mounting bolts. 
The meter and oscillator can be seen at the left, with the oscillator tuning capacitor and 
final coil in the center of the unit. The capacitor on the right is for tuning the final tank 
circuit. The coax connector is mounted on the left of the cabinet. 
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MERRY CHRISTMAS WITH 73 

The perfect Christmas present for a ham is the gift he'd pick for himself—a sub* 
scription to his favorite ham magazine, 73. This is the gift that will bring pleasure 
all year and even longer. You’!l like the special price, too, of only $4 for 14 months 
for the first subscription and $3.50 for additional 14-month subscriptions. The news¬ 
stand price for 14 copies of 73 is $8.40, so you can save up to $4.90. That also 
means that the copies of 73 cost only 254 apiece instead of 60tf. Don’t forget: 


$4 for 14 months of 73 

(for the first subscription) 


$3.50 for 14 months of 73 

(for each additional subscription) 

We’ll send an attractive individually-signed gift card to arrive just before Christmas 
for each gift subscription. 

OFFER EXPIRES DECEMBER 24, 1966. ORDER TODAY. 

Please send 73 for 14 months to: 



Name..Call 


Address 


City 


State 


Zip 


Please send 73 for 14 months to; 

Name.Call 


Address 


City 


* ■ # 


• - m 


.. . . State 


.Zip 


New . . . Renewal 
Sign the gift card: 


New ... Renewal . . . 
Sign the gift card: 





* * * * # m m 


m m « * fc 4 


Please send 73 for 14 months to: 

Name ... Call 


Address 
City . .. 


State 


Zip 


New . . . Renewal . . . 
Sign the gift card: 


I enclose $.Please send me 73 for 14 months, too 

Name.Call .. 


Address ............... . 


New . . . Renewal . 


City 


State 


Zip 



Use another sheet for additional subscriptions or if you don't want to tear up this 73. 
Please print legibly. Inolude zip codes. Allow 6 to 8 weeks for delivery of the first maga* 
zine. 


73 MAGAZINE, PETERBOROUGH, N. H. 03458 
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Take the VT out of VTVM with the transistor that behaves like a tube. 



Silicon!* assumes no responsibility for circuits shown* nor does it rep; -, sent Of warrant that they do not Infringe any patents. 


The voltage divider on the left works with both: in the middle circuit, the 
matched FET pair means no re-zeroing with temperature changes. If you’re 
willing to re-zero try the one on the right. Either circuit with a 100 meter 
gives a full scale sensitivity of 0.5v and better than 1 % linearity. For AC add 
a diode peak detector and change the multiplier resistors. To modify your pres¬ 
ent VTVM for instant warmup and portability just remove the tube and all 
the power supply business. Change a couple of resistors, then install a FET and 
a battery. The battery should last a year, even with daily use. 

GET STARTED FOR AS LITTLE AS $1.00 


Take any tube circuit handbook, pick the 
circuit you want, then design it with FETs. 
To make it easier, we offer four experi¬ 
mental FET packages, each with applica¬ 
tions data. You can buy one FET, or one of 
each, or a matched pair... all at special 
experimenter prices. Clip the coupon and 
mail it today with check or money order! 




iliconix incorporated 

!'4Q \tV. Evefyn Avenue - Sunny vafe> \i P4AS6 

Phone 245-7000 * Area Cade 408 • TW' 408-7J7-294& 


r 

i 


To: Bill Shipe K6RLM 

SIUC0NIX INCORPORATED, 1140 West Evelyn Avenue 

Sunnyvale, California 94086 


Enclosed is rj $1 for one U110 FET and data 
I q $2 for one U112 FET and data 

□ 52.75 for both FETs and data 

□ ?6 for one pair matched U112’s 
{Calif, residents add 4c, 8c, lie, or 24c sales tax) 

Name_Call_ 

Address_ 


City 


State 



1 

I 

I 

I 

I 

I 

I 

I 


This is a limited offer, for experimenters only, one order to a customer (no purchase orders, please). Offer doses February 23, 1967. 
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Henry Olson W6GXN 
3780 Starr King Circle 
Palo Alto, California 


A Laboratory-Type Power Supply 


This power supply is ideal lor the ham who experiments 
with transistors. It features variable voltage output, 
current limiting, excellent regulation and low impedance . 


A typical laboratory power-supply will have 
variable voltage output, low internal imped¬ 
ance, good voltage regulation with a variety 
ol loads, freedom from output changes with 
line-voltage fluctuations, adjustable current 
limiting, low ripple and noise voltage in the 
output, and accurate metering of output volt¬ 


age and current. Clearly all these features are 
not needed for every system, but several of 
them will be suited lo each particular circuit 
under test. Having tested the circuit with our 
laboratory supply , we can then vary the supply 
voltage around to test the circuit sensitivity to 
input voltage change. We can also, put resist- 


SPST 

TObGLE 
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Fig. 1. Laboratory-type power supply. Q1 is a 2N375 or 2NI542A; Q2, Q3 and Q4 # 2N508; 
CR1, 2 r 3, 4, 8, 9, 10, 11, 12, IN4002 or 1N2069; CR5 and CR6, HB5 or FD1135; 
CR7, 1N755 or two lN468’s in series* 
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Fig. 2. Circuit board layout for 
the laboratory power supply 
shown in Fig. 1. This board is 
available from the Harris Co. F 
56 E. Main Street, Torrington, 

Con n., for $2. _ 

ors in series with the lab power- 
supply to check the circuit de¬ 
pendence on the power-supply 
internal impedance (has your 
high gain audio amplifier ever 
‘motorboated’?) 

Then with complete knowl¬ 
edge of the voltage, current, in¬ 
ternal impedance, and voltage 
stability requirements, we can 
proceed to build a simpler 
power-supply for our circuit. 

One very satisfactory labora¬ 
tory power-supply has been 
described in the Handbook of 
Selected Semiconductor Cir¬ 
cuits .* Although not so identi¬ 
fied, this circuit appears to be 
that of an early model of the 
Hewlett-Packard 721. The lab¬ 
oratory power-supply circuit, 
as modified to make it possible 
to build with readily obtain¬ 
able parts, is shown in ig. 1, 

As presented in the Handbook 
of Selected Semiconductor Cir¬ 
cuits , it had several special 
components in it, and equiva¬ 
lents had to be found for these. 

The power transformer Tj was 
replaced by two Triad F40X’s, 
both operated in the full-wave 
bridge configuration. The series 
of three resistors and a switch, 
comprising the current-limiting 
selector, was replaced with a 
.50-12 rheostat having a 510-£2 
fixed resistor across it, which 
gives continuous current-limit¬ 
ing adjustment. Also, the meter 
switching and associated resist¬ 
ors were done away with, and 
separate meters used. CR5 and 
CR6 were originally of a type not readily 
available and can lie replaced by Holfman 
UB5 silicon diodes, or any similar general pur¬ 
pose silicon types. CRT, another obscure type, 
was replaced with either two l\468’s or one 
1X755 (but nearly any zener of about 7 volts 
will do). The series transistor (Ql) is listed 
as a 2N375, but a number of other 80 volt 
power transistors have been used in its stead, 
including the 2NX74 and 2X1542. 

Most of the circuitry is laid out in a simple 


etched circuit board as shown in Figs. 2 and 
3, and so wiring is very fast. The supply is 
housed in a standard LMB-W1A cabinet. The 
series regulator (power) transistor is heat¬ 
sink mounted on the hack plate (with a mica 
insulator, of course). 

One of the units the author built was made 
entirely of MARS-snpplied semi-conductors; a 
large percentage ol the other small compo¬ 
nents were also MARS-suppied. 

A silicon rectifier was added across the out- 
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Top-rear view of the Jab 
supply with cover re¬ 
moved. A Triad F45X 
has been substituted for 
one of the F40X trans¬ 
formers. 


TO Tilt A) 
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TO RI.R2 
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"CftS TO CRi! 


TO QJfC) 
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CR I TO CR4 


HD TO R5 



OTO m t K2 


—oro 0C+) 


o to R5 


put of the supply in addition to the 0.1 pF 
capacitor to help kill any transients {from the 
equipment being run by the supply) that are 
opposite to the supply polarity. 

The meters used are the inexpensive Japa¬ 
nese-made miniature types available under 
many U.S. names including “C air ad”, “Mon¬ 
arch’, and “Lafayette”. Their accuracy seems 
adequate lor this application. 

One will note that Cl and C2 are in paral¬ 
lel. 1 he original purpose of this apparent 
duplication was to assure that the 20-iiF elec¬ 
trolytic was a low impedance for low frequen¬ 
cies, and the 5-pF tantalytic was a low im¬ 
pedance for higher frequencies. However, if 
one has a 25-pF to 50-uF tantalytic, the single 
unit will do by itself. 

When the power supply is finished, just plug 
it in, adjust the two screw-drive adjustments: 
max. voltage adj.” and “short circuit current 
adj.” for the 0-30 Y range and 25 to 225 mA 
range of the front-panel controls. 

I he author wishes to thank Hewlett-Packard 
for permission to use Fig. 1. I’d also like to 
thank Curt Roche, W6ZMW, for his helpful 
discussions in preparing this manuscript. 

. . . W6GXN 


Fig. 3. Component side of the circuit board 
shown in Fig. 2. 


’Sherrill. P. N.. “Small Lab Supply with Current Limiting.” 
iii A Handbook of Selected Semiconductor Circuits (N'Obsr 
73231); Available from U. S. Govt. Printing Office. 
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DRAKE 

LINEAR 

AMPLIFIER 


hilt inr continuous duty ut full capacity 


•Nothing halfway about the 


* 2000 watts PEP SSB —1000 watts DC input power on CW, AM and 
RTTY. Massive plate transformer, large heavy duty plate tank com¬ 
ponents and voluminous cooling system insure continuous operation 
at these ratings. 

* High efficiency Class B Grounded Grid circuit uses two 3-400Z or 
8163 zero bias triodes. These two tubes have a total plate dissipation 
rating of 800 watts and their rugged construction withstands abuse. 


The buy of a lifetime ... 
to last a lifetime... only 

s 695 OQ 

Amateur Net 

including Power Supply 


• A broadband tuned input circuit is employed on each band for mini¬ 
mum distortion, higher efficiency and a 50 ohm input impedance. 

• The L-4 Linear Amplifier matches the TR-4 Transceiver and the T-4/ 
T-4X Transmitters in appearance and drive requirements to run the 
maximum legal input power. Any exciter that can deliver 100 watts 
PEP SSB and 75 watts on CW will be able to drive the L-4 to the 
maximum legal input power. An advantage of the Grounded Grid 
Circuit is that most of the driving power adds to the output power. 

• RF negative feedback decreases distortion to better than 35 db and 
tends to equalize tube characteristics from tube to tube and from 
brand to brand. 

• A transmitting AGC circuit controls the exciter gain to allow a higher 
audio level without peak clipping. An adjustment is provided to set 
the threshold level for optimum operation of different exciters. 

• Rapid heating filaments and the solid state power supply allow the 
L-4 to remain off until its use is required. It needs only 3 seconds 
from switch on to 2000 watts. 


SPECIFICATIONS 

Frequency Range: Ham bands 80 thru 
10 meters. All frequencies 3 5 to 30 Me 
may be covered with some retunirtg 
of input coils. 

Plate Input: 2000 watts PEP-SSB, 1000 
watts DC on CW, AM. RTTY and Tune. 

Drive Requirements: 100 watts PEP-SSB, 
75 watts CW. AM. RTTY and Tune. 

Input Impedance: 50 ohms. 

Output Impedance: Adjustable Pi-Net¬ 
work matches 50 ohm line with SWR 
not to exceed 2:1. 

Power Requirements: 230 volts, 50-60 cy¬ 
cles. 15 amperes or 115 volts, 50-60 
cycles, 30 amperes. 

Tubes: Two 3-400Z or two 8163. 

Size: Amplifier—13^ 6 W x 7%H x 14^0: 
Power Supply—6t4W x 7%Hl x 11D. 

Weight: Amplifier 32 lbs. Power Supply 
43 lbs. 




• An internal changeover relay feeds the antenna through when on 
receive or when power is off. A pair of relay contacts bias the output 
tubes to cut off. eliminating any diode noise when receiving. 


* A quiet, tow velocity, high volume internal blower effectively cools 
tube base seals, envelopes and plate seals. 


4 The solid state Power Supply provides 
excellent dynamic and static voltage reg¬ 
ulation The Power Supply is separate to 
keep the weight off the operating desk 
and to make a more flexible installation. 


• Two taut-band suspension meters indicate plate current, grid current, 
plate voltage, and relative RF ouput power. The frictionless suspen¬ 
sion eliminates sticking and improves accuracy. 


m 


L-4 Linear Amplifier with cover removed. ► 
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For more information, see your distributor, or write: 

R. L. DRAKE COMPANY, Miamisburg, Ohio 45342 
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Merritt Franken WA6JNI 
3714 Mount View Ave. 
Studio City. Calif. 


QRZed the YL 

or, Don't Ever Let Your Wife Become a Ham 


Lotsa times, in the course of a QSO, 1 men¬ 
tion to the op I’m working that my wife is also 
a ham. Her name, 1 tell him, is Charlotte and 
her call is WA6JNO, ex-WA2AVB, 

The reaction is invariably the same. The 
other station will say something like, "Boy 
are yon lucky. Slurring the hobby with the 
XYL. That sure must be great. Bet she never 
gives you a hard time about getting a new 
piece of gear or putting up an antenna farm.” 
Or words to that effect. 

Well, fellas, 1 got words tor you. Don’t let 




K.3S0K 


Drowing by K3SUK, 


You will admit a grocery is a kooky place to 
buy ham gear . . . 


your wife become a ham. Belt her a few first; 
threaten to get a divorce; tell her you'll go 
home to mother. Tell her anything. <.live her 
Arpege. il you have to, but buddy, don’t let 
her become a ham. 

Think I’m kidding? Let me reconstruct and 
you'll sec I never knew when I had a good 
lliing going, when my little woman didn’t 
know a QSY from a Mandarin’s queue. 

Ten-twelve years ago the ham bug bit me. 
Actually, it was the second infection. The first 
time was in 1941 and while I was working 
toward getting a ticket the War came along 
and that was that. The second time, though, 
there was this new FCC deal called a Tech¬ 
nician's ticket. Hooray, the five wpm cw was 
easy and I started studying dits, dahs and 
theory. 

Meanwhile. Danny, a friend of mine in 
New York City where we were then living, 
w ho runs a radio and TV repair shop and w ho 
knew of my interest in the hobby, told me of 
a chap down the street who had some ham 
gear for sale. This man was a grocer and my 
friend said he had a complete station for sale. 
I go over and look at the goodies and wind 
op buying his NC125. He also had a Harvey 
Wells TBS50D, but I held off on that. 

So I trudge on home, set up the NCI25, 
hang a wire out the window and start listen¬ 
ing. Man, 1 sat there enthralled; I had the 
world at my finger tips. Without doubt this 
was the greatest thing since sliced bread. 
Bout an hour or so later the little woman 
comes home and, of course, she hears this 
startling short wave stuff. 

“What's that?” she asked, and I told her. 

“How much was it?” was the next question. 

I looked her smack dab in the eyes and 
said, oh so casually, "I t was $25.” 

And she believed me. She didn’t question 
me once. She believed me; she didn’t see my 
fingers crossed behind my back and still less 
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"Nothing,” she said, “It's so wonderful." 


could she see the large twinges of conscience 
that kept stabbing my innards. 

So, 1 kept studying and kept listening and 
one day 1 paid another visit to the grocer. 
(Von will admit a grocery is a kooky place to 
buy ham gear). We talked about the Harvey 
Wells and the special power supply he’d built 
with big fat oil-filled condensers and a foot 
Switch to go from high to low power and that 
if I gut a T eel i ticket it would work on six 
meters and l bought it. Had no ticket vet but 
I bought it and put it in the trunk of the ear 
and covered it with a blanket, and took the 
power supply over to Danny’s and had hint 
hold it for me. 

Then i got my ticket I was K2KEH. 

Happened the next night was my help¬ 
meet’s bridge night so while site was out, I 
brought up the Harvey Wells and the monster 
power snpplv and a six meter converter Pd 
just happened to acquire and put them all to¬ 
gether. 1 still had no six meter beam and no 
mike but that stuff looked real pretty and I 
was sitting there admiring it when Charlotte 
came home. 

“What’s that?” she asked. 

“A transmitter,” 1 said. 

“Does it work?” 

"Well, I hope so. I won't know until T get 
an antenna tomorrow.” 

“How much was the transmitter?” she 
asked. 

And I looked her smac k dab in the eyes and 
answered, “It was $25.” 

“Ok,” she said, I just don’t want you to 
spend a lot of money on that silly stuff. How 
much will vour antenna cost?” 

w 

“Not much,” I said. “Few bucks. Depends 


on what kind i get” I didn’t Say anything 
about co-ax cable or a co-ax relay or a micro¬ 
phone and [ double sure as hell didn’t say 
what six meters would probably do to TV re¬ 
ception in a Manhattan apartment house. 

Two < lays alter my station was lashei l to¬ 
gether and of course the antenna, rotator, 
cable, low pass filter, mike and all cost only 
$25. 1 told Charlotte that, scared as 1 was of 
talking into a mike, I was gonna try. She came 
into the shack (once a nice, pleasant den type 
room but now a nice pleasant mess), sat down 
in a chair behind me and 1 called CQ. 

And a station came bat k to me and I’ll re¬ 
member his call and name, K2YCI3, Carl, long 
as I live. With my voice shaking with mike 
fright I talked and had my first QSO. Then 1 
signed, and full of pride, turned around to 
look at iny wife. 

She was crying. She was sobbing. Tears 
streamed down her face. 

“What’s the matter?” 1 asked. 



husband sits here and talks info that thing and 
a man from New Jersey comes back and it’s 
wonderful. It’s thrilling. Do more.” 

And stupid me, I never saw the danger 
signs. 

l ew days later i came home and l find 
Charlotte listening to my receiver. NC125, 

did von sav? No sir. I had haded that. 1 

*■ * 

didn’t like the single conversion and the out¬ 
board converter. The receiver was an IIQI10. 

And buster, that HQ110 also cost $25. 
brand new, it only cost $25. 

But what I started to say was that first I 
found ( harlotte listening and then I found 
her studying the license manual and other 
books I had bought and then 1 found her 
using the code oscillator and then I was in¬ 
formed, one night, that she’d enrolled in a 
ham course at the Delehanty Institute. Three 
nights a week. 

Now it you’re not from New York you 
probably don’t know about Delehanty. It’s an 
old, old institution. It’s in one of New York 
City’s most unprepossessing semi-slum areas, 
near the Bowery. The dark, dingy section 
gives you the feeling that any man walking 
along the street at night is a culpurse. Dele- 
hantv’s is best known for training firemen and 
police and teaching them judo and all like 
that. It just didn’t strike me as a place I liked 
for my wife to be at come nightfall or any 
other time. 

And my wife is a student there. At night 
lint she goes, and 1 drive down to pick her 
up, and whamino. she has a general ticket 
and I’m still a Tech. Not only is she a general 
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VANGUARD 
MODEL 501 


$279 95 SHIPPING 


COLLECT 


COMPLETE WITH LENS 


SUB-MINIATURE: SOLID STATE 

TV CAMERA 

FOR CLOSED CIRCUIT OR AMATEUR TV 

• Measures only 2*4" x 4" x T* (excluding lens and 
connectors). 

• Weighs only lbs, 

• Advanced circuitry utilizing 35 semi-conductors most 
of which are silicon. 

• Resolution guaranteed to exceed best capabilities of 
standard 525 line TV receivers. 

• Field-effect input circuit provides noise-free video. 
This is a VANGUARD exclusive, 

• RF output 30,000 microvolts adjustable for channels 
2 - 6 , 

• Video output 1,5 V p-p composite with standard nega¬ 
tive sync. 

• Viewable pictures obtainable from as low as 1 ft. can¬ 
dle of illumination to bright sunlight. 

• Vidican controlled automatic light compensation elimi¬ 
nates electric eye and provides error-free compensation 
for light level changes of up to 120 to 1. 

• New VANGUARD "HI-FI" vidicon enables use of any 
8 mm movie lens instead of 16 mm lens required by 
other TV cameras, 

• Electronically regulated power supply and thermally 
compensated circuits eliminate change In picture qual¬ 
ity when line voltage and temperature fluctuate. 

« All parts guaranteed for 1 year (except for open fila¬ 
ment on vidicon or breakage), Made in USA, 


Building your own TV camera? Send 10s for our new 
catalog describing our complete line of sub-assemblies 
and parts incorporating the latest advances in technology. 

VANGUARD LABS 

196-23 Jamaica Ara. Hollis. N.Y. 11423 


but slie is now a reader of QST and CQ and 
so slip knows all about this phony “It was only 
$25” stuff. Need 1 describe what happened 
when that bomb burst? 

Well, there’s not too much more to tell, but 
what there is is sad indeed, men. For weeks 
and weeks and weeks I come home. No din¬ 
ner. Why no dinner? Because tlie little woman 
lias been standing over a hot rig instead of a 
hot stove. On top of that, my pride is lower 
than a snail’s hangnail; my wife’s a GENERAL 
and I’m a Tech. In time I rectified that and 
got my general, but this leads to another in¬ 
teresting development. I hear a nice hunk of 
DX and join the pile-up and call for the i)X 
station. Does he come hack? ’Course not. So 
the XYL calls him—and he comes right back— 
they always do when they hear a YL’s voice. 
The) r always say, QRZed the YL. QRZed the 
YL.” Score another hunk of DX for the YL— 
my XYL, to he specific. 

Eventually, things settle down. W e work it 
out so that Chari operates days—just so long as 
1 get a nice hot dinner preceded by a nice 
cold 807 and none of this TV dinner stuff. 1 
operate evenings and week-ends. As an extra 
added precaution I work CIV and wear cans. 
Since she can’t hear the CW monitor because 
I'm w earing the cans we don’t get into this rou¬ 
tine where, if DX does come along, she’ll come 
in and inquire sweetly, ‘Want me to give him 
a call, darling?” 

And the Drake TR4 and the Heath compact 
linear and the TO Keyer and the Waters dunl¬ 
in v load and the tower and the beam and the 

■* 

rotor and the 40 and 75 dipole onlv cost $25. 
You don’t believe me? Ask my wife. 


. . . WA6JN1 
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FREQUENCY CONVERTERS 

WORLD'S LARGEST SELECTION OF STOCK FREQUENCIES 

NEW MODEL 401 NOW WITH 4 TRANSISTORS FOR 10 TIMES EXTRA POWER 


Available in 

the following 

frequencies from 

stock: 


Model 

Input me Output me 


’ 401-D 

144-148 

50-54 


401-El 

144-145 

.6-1.6 

2M 

401-E2 

145-146 

.6-1.6 

401-F 

144-146 

28-30 


401-Q 

144-148 

14-18 


401-R 

144-148 

7-1 1 

% 

. 401-S 

143.5-148.5 

30-35 


r 401-B1 

50-51 

.6-1.6 


401-B2 

51-52 

.6-1.6 

6M 

401 -Cl 

50-54 

7-11 


401-C2 

50-54 

14-18 


401-J 

50-52 

28-30 

20M 

401-G 

13.6-14.6 

.6-1.6 

CB 

j 401-A I 

26.5-27.5 

.6-1.6 

j 401-A2 

26.8-27.3 

3.5-4.0 

40M 

401 -K 

7-8 

.6-1.6 

CHU 

j 401-L 

3.35 

1.0 

WWV 

( fOl-H 

5.0 

1.0 

IntT. 

Marine 

r 40i-ii 

9-10 

.6-1.6 

401-12 

15-16 

.6-1.6 

, 401-M 

2-3 

.6-1.6 


401-N1 

118-119 

.6-1.6 


401-N2 

119-120 

.6-1.6 


401-N3 

120-121 

.6-1.6 

Aircraft ^ 

401-N4 

121-122 

.6-1.6 


401-N5 

122-123 

.6-1.6 


401-N6 

123-124 

.6-1.6 

r- 1 

r 401-PI 

154-155 

.6-1.6 

Fire, 

401-P2 

155-156 

.6-1.6 

Police ' 

401-P3 

154-158 

7-11 

etc. 

401-P4 

im 

154-158 

104-108 

VHF Marine 40 I-P5 

156.3-157.3 

.6-1.6 

■J 

r 401-wi 

162.55 

1.0 

Weather 

401-W2 

162.55 

10.7 

1 

L 401-W3 

162.55 

107.0 


CUSTOM 

MADE 


401-X Your choice of any one in¬ 
put and output frequency between 
.6 ond 163 me. 


(2-3 weeks delivery on custom converters) 



OFF ON 

=VANGUAR 

Ilf CONVERTER 

VANGUARD ELECTRONIC LASS HOUJS N V. 





I: I 




ANY CONVERTER 
NOW ONLY 


$19 


95 


except 401-X, $22.95 ppd. 


SPECIFICATIONS: The Model 401 uses 4 of the 
very latest type epitaxial planar VHF transistors for 
unsurpassed gain and low noise at all frequencies. 
It can operate from 6 to 18 volts (positive or nega¬ 
tive ground) without any significant change in gain 
or frequency. The circuit consists of a tuned R.F. 
amplifier, crystal-controlled oscillator, low noise 
mixer, and a wide band I.F. amplifier. More than 
35 high quality parts carefully assembled and 
tested. Sensitivity is better than Yi microvolt for a 
6DB signol-to-noise ratio even at 160 me. Overall 
power gain greater than 30DB. 

Crystal-controlled for utmost stability. Precision 
quartz crystal included in purchase price. 

Enclosed in a sturdy 16 gauge, 3Va" x 2W x 
\ 3 /h" aluminum case with mounting ears, trans¬ 
fer switch and two SO-239 (UHF) receptacles. 

100% made in the U.S.A. 2 year guarantee on 
all parts including transistors! 

Free 24 hr. SPECIAL DELIVERY anywhere in 
the U.S.A. if you send money order or cashiers 
check (with personal checks allow 2 weeks for 
shipment). 

OPTIONAL ACCESSORIES: 

9 volt battery eliminator with 110 volt cord. 

Only $2.95 ppd. 

R.F. cable adapters in 6% 12" or 18 ' lengths 
with PL-259 plug on one end (mates with con¬ 
verter). Other end your choice of Motorola 
male or female, RCA, BNC or PL-259* Price 
$1.25 each postpaid cable with 2 plugs. 


For prompt shipment please include postal money order or cashier's check. With personal checks, allow 2 
weeks to clear the bank before shipment can be made. COD's must include 20% deposit. New York City 
residents add 5% sales tax. New York State residents odd 2% safes tax. 


VANGUARD LABS 


Dept. H 

196-23 Jamaica Ave. 
Hollis, N.Y. 11423 
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Howard Pyle W70E 
3434 .74th Avenue, S.E. 
Mercer Island, Wash. 


Climbing the Novice Ladder 


Part 1: The Ham Bug Bites 


“Larry, I’m sold. I’ve been to three meet¬ 
ings of your club now and I've been reading 
up a bit on ham radio. There’s a beck of a Jot 
that’s way over my head now but 1 think 1 
can catch on; how do I gel started?” Joe 
Blake was serious us he put the question to 
his recently found friendly ham on their way 
home from club. 

“Well Joe, wanting to be a ham is half the 
battle. You like the club, you’ve met some nice 
guys and a few gals, or YLY as the hams call 
’em, meaning young ladies. Next meeting 
you’d better bring your dollar entrance fee 
and get signed up as an associate member. 
When you gut \mn Novice license you’ll be 
entitled to lull membership; it’ll cost you an¬ 
other buck then which will cover voui club 
dues for a year and you’ll get the club paper 
every month. After that, a dollar a year keeps 
you an active member.” Larry Saunders him¬ 
self was a relatively recent newcomer to the 
ham fraternity; his General class license was 
barely nine months old but he had won Ills 
way up through the Novice ranks and was 
now accepted as a full-fledged member of the 
‘charmed circle,’ An electrical engineering 
sophomore at State College, his interest in 
amateur radio had stemmed from occasional 


Follow Joe Blake monthly in these pages as 
he progresses from a raw apprenticeship in 
ham radio, through the various stages lead¬ 
ing to successful completion of his Novice 

class license examination. 


visits to the ham stations of a number of his 
fraternity brothers and he had, like [oe, fol¬ 
lowed this by attendance at several meetings 
of the local ham club. Remembering the 
friendly college ham who had guided him 
through the early pit-falls, Larry too decided 
to he a ‘nice guy’ and take Joe under his wing. 
Alter all the kid was a likable chap ... a 
senior in high school who was top man in his 
science class and now showed an increasingly 
eager interest in becoming a ham. 

They stopped at the malt shop for a bed¬ 
time snack and, in a quiet corner booth, Larry 
gave joe a bit of background on his own early 
days as a radio amateur beginner. “The first 
thing you’ll have to do Joe,” Larry concluded 
‘‘is what most guvs consider the hardest . . . 
learn the radiotelegraph code. It really isn’t 
hard at all once you get your teeth in it. You’ll 
find that in only a few weeks you’ll be saying 
words in radio code that it took you two or 
three years to learn to say as a baby!” 

“But Larry,” Joe replied, “how come I have 
to leant the code? Most of the hams I’ve vis¬ 
ited have just talked normally into a micro¬ 
phone; that’s what I’d Li e to do too! I don’t 
know whether 1 want to learn to telegraph or 
not.” 

Let’s face it Joe,” Larry returned, “wheth¬ 
er it appeals to you at ibis time or not, learn¬ 
ing the radio code is a must if you’re going 
to be a licensed ham and expect to talk to 
others on the air. And to do that, Federal law 
says that you must have a license and that 
means answering a few simple questions in a 
written examination and passing a radio tele- 


46 


73 MAGAZINE 
















graph code test at five words a minute. Don’t 
let it worry you though ... at that speed you 
can almost take a nap between letters.” Thus 
Joe was introduced to his first hurdle; while 
Larry made it seem easy, foe wondered with 
a bit ot misgiving, just how easy he was going 
to find it. i bus pondering, Joe was suddenly 
brought back to the fascination of hamdoni by 
an exciting sugestion from Larry. 

“Say Joe, tell you what. One of the best 
ways to get a start in ham radio is to know a 
real ‘old tuner/ visit him often and listen to 
his suggestions and advice. We re lucky in this 
town for we have an old guy here who's been 
a ham for more than fifty years ... lie must 
he close to seventy by now . . . and he really 
knows the ropes. While he’s hammed all that 
time just for pleasure, he’s made his living in 
the radio game for that long also! He’s been 
a commercial radio operator both at sea and 
ashore, a Navy operator, held a lot of govern¬ 
ment radio jobs; he’s been just about every¬ 
where and done about everything in radio. 
Nice part is that he’s worked with a lot of 
young fellows all his life and actually likes to 
give ’em a hand if they’re serious about want¬ 
ing to be hams. And hoy . . , the stories he 
can tell anti they’re al true too! Here’s what 
we’N do; tomorrow’s Saturday and if you’ve 
got nothing particular to do what say we run 
over and see old ‘FN’ in the morning?” 

foe really sparked on that one; “Gee Larry, 
that would be great . . . I’d sure like to.” 

“OK lad, I’ll pick you up about ten thirty 
tomorrow then” and with that they paid their 
tab at the malt shop and putted homeward in 
Larry’s old jalopy. 

At a little after ten the following morning 
the squeal of worn brake bands on Larry’s old 
Chevy announced his arrival. Joe, vvho’d been 
eagerly awaiting the planned excursion, dashed 
from the house, jumped in the heap of bolts 
and nuts and they were off. During the seven 
mile trip Joe sprang a question which had 
been puzzling him since last night. "Larry, 
you call this old guy ‘FN’ ... I don’t get it 
. . . that’s not his name surely?” 

“Ha,” Larry came back, ! was wondering 
when you’d get around to that! No, his name 
is Dwight Mansfield . . . ‘FN’ is what he pre¬ 
fers to be called though and I’ll tell you why. 
Seems that almost since the Morse telegraph 
was invented, telegraph operators were re¬ 
quired to sign a ‘receipt’ so to speak, for every 
telegram they received over the wires. You 
can’t sign your name with a telegraph key 
like you would with a pen or pencil . . . you 
had to send every letter of your name in the 
telegraph code. This got to be pretty much of 


a time-consuming chore and it wasn’t long 
before operators began to use their initials 
which shortened it a lot. A bit of confusion 
sometimes resulted though where two or more 
operators working the same wires happened 
to have the same initials. Where this occurred, 
one or the other would simply choose an ar¬ 
bitrary letter or two which would serve to 
distinguish him as the one receiving a message. 
This letter group was known as their ‘sine,’ 
the spelling being simply a variation of the 
word sign. It took fewer dots and dashes to 
sa\ ‘sine than to use the correct spelling when 
you asked the operator at the other end for 
a receipt. The use of Miese sines soon became 
standard telegraph practice and when ‘wire¬ 
less' telegraphy, or ‘radio’ as we now call it 
came along, many Morse telegraphers were 
recruited for this new field; invariably they 
took their sines along with them. So Dwight 
. . . oh yes, among his many accomplishments 
he too had been a pioneer Morse telegrapher 
. . . followed suit and carried ‘FN’ along to 
the new communication field that he had 
chosen . . . get the picture now? Most hams 
don’t have or use sines now.” 

“Yes, but Lanv, how come Dwight took 
‘FN as his sine . . . they’re not nis initials?” 

“Gosh foe, you could fool me . . . never 
thought about it; let’s ask him.” And so say¬ 
ing Larry skillfully wrestled the wheel of ‘old 
Nellie’ and wound up in the driveway of a 
neat little home set in deep timber. 

“Boy,” Joe exclaimed as lie clambered over 
the jammed door, “just look at all the anten¬ 
nas!” 

“Yeah, old FN has quite an ‘antenna farm’ 
Joe; he’s a nut on separate antennas for every 
frequency both on his transmitters and re¬ 
ceivers and he’s got ’em all. He’s lucky . , . 
we don’t al! have such a lot of space to hang 
our skywires in.” 

Ignoring the conventional entrance door, 
Larry led his protege around to the back of 
the house and knocked on a basement door 
on which a set of amateur radio call letters 
were prominently displayed. "FN is down 
here in his shack or shop most of the time . . . 
this is where we’ll probably find him” Larry 
explained. 

Sure enough, his knock brought immediate 
response; “Yeah . . . come on in” and the door 
swung open. 

“Hi, FN” was Larry’s greeting to which the 
old gentleman, removing a battered corn-cob 
pipe from his lips responded with, “Well, it it 
isn’t i-S himself; where you been these past 
few weeks and, who’s your friend?” 

“Up to my ears cramming for quarterly 
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exams, FN; I’ve brought a new convert to 
ham radio . . . Joe Blake . . . how’s to show 
him your shack?” “Howdy Joe . . . glad to 
meet ya; sure, come on in if you can wade 
through the mess.” 

Walking to the back of the open basement 
behind FN, Joe paused in the shop area and 
said, “Mess? . . . what mess? Ilow can you 
keep a sliop so neat, FN?” 

Evidently pleased, their host chuckled and 
replied, “Wal, let’s just say you caught me at a 
good time; I’m just doing a bit of simple modi¬ 
fication to a piece of gear and it don’t create 
much rubbish; you should see this place when 
I’m working on a really major project. I don’t 
find it hard though to keep ’er in reasonably 
decent order if 1 clean up every evening or, 
if I’m too tired, first tiling in the morning . . . 
it don’t pile up that way.” 

Joe made a mental note of this against the 
lime when he too, would set up shop, and the 
boys followed FN to a partitioned off corner. 
Opening a glass-panelled door, their host 
waved them in saying, “There she be, if you 
can squeeze in.” 'Squeeze* was right; the en¬ 
tire shack was only six feet square and simply 
loaded with gimcracks and gadgets which 
were completely strange and mystifying to 
Joe; Larry had made many previous visits to 
this ‘dream shack.’ Briefly explaining the gen¬ 
eral layout FN said, “Four transmitters, four 
receivers, all on separate antennas and a lot 
of tliis and that to control ’em with.” 

Joe pretty well understood that all of this 
was electronic gear having to do with ad¬ 
vanced amateur radio operation but one item 
be could not quite reconcile. Above the type¬ 
writer shelf against one wall was a conven¬ 
tional Morse telegraph sounder mounted in a 
wedge-shaped wooden enclosure which in turn 
was mounted on a swinging metal arm. As it 
seemed a bit incongruous in a radio shack, 
foe was prompted to ask, “What’s the tele¬ 
graph hickey doing here? Looks like those 
I’ve seen in railroad ticket offices.” 

“It is son and it’s for the same tiling; the 
Morse telegraph code. You see, I used to be a 
telegraph operator many years back and there 
are quite a few of us old Morse men who are 
also ham operators. When we get together on 
the air, we like to work the Morse code to 
just sorta keep our hands in. Morse doesn’t 
sound like it should, when you get it in whis¬ 
tles on a speaker or in a pair of phones so 
I’ve rigged me up a little conveiter’ deal so 
that the output of any of my receivers will 
work the telegraph sounder; much better!” 

This brought a further question from Joe; 

in the Morse code any different from the 


radio code ... 1 thought they were the same?” 

“No lad, there’s quite a bit of difference; 
where the Continental or radio code is all dots 
and dashes, the Morse code has a number of 
letters with spaces in hem as well. The fig¬ 
ures too are all different except the ‘4,’ but 
you’d better forget about the Morse code un¬ 
til you’ve licked the radio code first.” 

This was the opening Larry had been wait¬ 
ing for. “Speaking of codes FN, I’ve told Joe 
that’s his first i i tore. So I ar, he hasn’t started 
his code practice and he can use a few tips 
from an oh timer like you. They sure helped 
me when I first started.” 

“Well boys,” the pioneer ham came back, 

I ’ve taught a 1-o-t of code to beginning ama¬ 
teurs, Navy and commercial operators in my 
time and in all these years nothing has been 
invented to teach the code overnight, in a day 
or in a week. There just isn't any substitute 
for practice, practice and more practice. Of 
course there are lots of helpful little hints and 
tips which will make such learning easier and 
if i can pass on some of them to you Joe, I’ll 
be glad to help you get started. I’ve got a 
dental appointment coming up right after 
lunch today though and I’m not going to feel 
ton chipper this afternoon but tell you what 
. . . why don't you come back about nine 
o’clock next Saturday, ]oe and you can use 
my bench and tools and build yourself a little 
code practice oscillator; you’ll need it for your 
practice. I’ve got all the parts in my junk-box 
and it’s a simple little building job; give you 
a change to get your Sect wet in ‘home-brew’ 
ham construction too.” 

Oli boy! Did Joe ever jump at this chancel 
Thanking FN profusely and assuring him that 
his help would really be appreciated, both 
boys said their farewells’ . . . Joe even timidly 
chanced a “73" . . . hopped into oT Nell and 
hit the road for home. “Brother, you’ve struck 
it rich” said Larry on the wav; FN doesn't 
take everybody i cider his wing for in spite of 
his retirement he seems to be busier than he 
ev er was when he was working and he doesn't 
waste time with those who show little interest. 
You went over ak right, joe, and you’ll really 
get a ham education now.” Joe beamed all 
over, leaned back and day-dreamed. Suddenly 
lie said, “Say . . . we forgot to ask him why 
he picked FN for a sine!” 

“By Golly Joe, that’s right” Larry replied, 
“guess you'll have to worm it out of him next 
week." 

Next month: Joe does a bit of home-brewing 
and gets started on learning the code with 
helpful tips from FN and a ‘surprise’ fellow 
student! . . . W70E 
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1000 watt (p.e.p.) mobile antenna 
at a mini-power price! Quick*con* 
nect high power inductors for 160** 

80-40-20*15*10 meters have excep¬ 
tional figure of merit—"Q”—that 
measures approximately 230 on 80, rises to 350 
on 15 meters* Webster invites comparison of this 
sky power antenna particularly its high efficiency 
space-wound coiis t suspended—not molded —in¬ 
side a protective ail-white tenite housing* Com¬ 
pare also the precision machined hinged column 
assembly that releases coil/whip for right-angle 
laydown — forward or to the rear* Lockup into 
operating position is equally fast Install BIG-K— 
give your mobile signal a real sendoff* Two column 
sizes for bumper and deck mounting with overall 
lengths* respectively, of 93* and 77", And use the 
money you save to buy a fine Webster mount. 


Band-spanner 


Want a fully streamlined car an¬ 
tenna that will handle 500W p.e.p*? 
Buy Band-spanner as thousands 
have over the past sixteen years* 
One clean-cut antenna —nowhere 
over in diameter —that delivers big sky power 
on 80-40-20-15-10 meters plus MARS. Band-change 
in seconds too just by raising or lowering the top 
whip (which contacts a section of any of the inter¬ 
nally exposed inductor turns) and exact resonance 
on any in-band frequency* Band*spanner—truly 
streamlined —de-emphasizes the appearance of a 
fair size antenna on a new car* It has a two-tone 
fiberglass column and an attractive, epoxy-sealed 
loading section that blends both with car and 
surroundings* Two column lengths: Model ABB, 
117' overall extended, 63" telescoped and Model 
ABD, 93* overall extended; and 6CT telescoped* 


160-meter coil 30QW p.e.p. 


Model THM0, 

de luxe 3-hole 
mobile mount 




Model BCM t 

bumper chain mount, 
(spring not supplied) 



Model SHM, 

single hole de luxe 
mobile mount. 



Write today for free BIG-K and Band-spanner brochures 

RAYTHEON COMPANY 


213 East Grand Ave^ South San Francisco, Calif. 34080 
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Bob Baird W7CSD 
Oregon Technical Institute 
Klamath Falls, Oregon 


How to Re-Fill the Box 

Here's a straight-forward linear using 6JB6's. 






The December 1963 73 contained a little 
article I wrote entitled ‘‘How to Fill a Box.” 
For some reason or other we got more fan 
mail on this little jewel than any article I have 
published yet. I his little amplifier worked fine 
as long as I was on AM or NBFM but I finally 
broke down and went SSB. As noted in the 
original article there was no space for a neu¬ 
tralizing capacitor. On 20 meters the amplifier 
seemed perfectly stable when excited but in 
the no excitation condition of SSB. when von 
aren't talking, it showed some erratic tenden¬ 
cies. As a result the “Box' hadn’t been used 
for a couple of years. 


INPUT 


XFMR FROM 

OLD TV SET - 
APPROXIMATELY 
«DQ V CT 


15 VAC 


SPOT 

toggle 


TOOGi_E 


decent]v 1 decided to refill the box. What 
* 

with several commercial outfits coming out 
with linears using the 6JB6 or 12JB6, I de¬ 
cided to give them a try. The simplicity of the 
multi-grid grounded grid amplifier has been 
long known. Such amplifiers using 807’s or 
i 625’s appeared in handbooks ten y ears ago. 
1‘he -JB6 series however is much more coin 


sfcSEE text 
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PC * 

O—H 


0 

t 
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I XV 


[Q^F 

IkV 
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ROLLER COIL 

[FROM ORDINAL ARTICLE 

SEE 73. DEC f963) 


OUTPUT 


Fig. 1. Schematic of W7CSD's SSB linear using four 6JB6’s. 


50 


73 MAGAZINE 





























































The 6JB6 linear bilift in the case first used 
for an 813 amplifier described by W7CSD in 
the December 1963 73. 


pact and very fortunately fits in the space 

vacated bv the 813. The final result was fewer 

* 

components and is more stable than the 813 
stage. The power out is about the same. 

Modifications 

There were two major modifications. First 
the voltage doubler type power supply was 
changed to a full wave bridge. Tills required 
two additional silicon 400 PIV rectifiers with 
accompanying shunt resistors and a rewiring 
of the stack. The high-low voltage switch was 
left in for tune-up procedures. And the filter 
capacitors were rearranged. Second, of course, 
the 813 was removed along with its grid cir¬ 
cuit, Four nnvar sockets were mounted for the 
6JB6s and all the grids tied together and 
grounded (through the grid current meter and 
a by-pas’s capacitor). Filament voltage was 
available from the 1'Y power transformer. We 
put a junk-box HFC in the cathode circuit and 
tied all of the plates together and fed back 
to the original pi network. Unfortunately the 
amplifier took off on a VIIF parasitic fre¬ 
quency and we had to install parasitic sup¬ 


pressors in all plate leads. These were made 
out of 5 turn h" diameter coils shunted with 
100 ohm 1 watt resistors. After this was done 
very stable and excellent operation was ob¬ 
tained on all bands from 15 to 80 meters. We 
didn't try 10 as it would be about one turn on 
the tank coil. 

W ith the TV pow er transformer the power 
in is limited to about 200 watts dc. The plate 
current goes up to between 225 and 250 mA 
and at this current the voltage is between 850 
and 900 volts. One commercial linear using 
six 6JB6 s with 1200 volts claims a gallon PEP 
—I assume this means 500 watts dc. If one 
were to go for higher voltage, additional nega¬ 
tive bias would be needed on the grids. Rest¬ 
ing current of the amplifier as is runs about 90 
in A. Possibly the input RFC could be replaced 
with a cathode resistor of appropriate size. 
Anyhow once again we w ind up with a pretty 
powerlul box lull. The measurements of the 
box (same as before) are 7b” x 8b" x 15". 
Weight is 25 pounds. Any SSB exciter with a 
25 PEP output will drive the linear very 
nicely. 

. . . W7CSD 
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These excellent handbooks published by the 
of Great Britain are the perfect gift for 

The RSGB Amateur Radio Handbook 

This fabulous 540 page hardbound handbook completely 
and thoroughly covers every aspect of amateur radio; 
tubes, transistors, receivers, transmitters, vhf gear, an¬ 
tennas, sideband, FM, mobile equipment, noise and inter¬ 
ference, propagation, keying, modulation, power supplies, 
measurements, operating and station layout and much, 
much more. It is completely illustrated with photographs 
and drawings. This handbook is very well written and 
completely understandable. This RSGB tries to help hams 
improve themselves, so it includes much necessary tech* 
meal data that some American handbooks ignore. For 
instance, suppose you want to design a linear for SSB, 

The Brand X Handbook devotes about four pages to 
description, including a table of typical values of popular 
tubes* The RSGB Handbook gives 13 pages to them, plus 
many pages of construction, etc. The RSGB Handbook is 
a necessity for the building;, technically minded ham* 

Even if you don’t build, this book will help you under¬ 
stand your equipment and radio better, $5.50 postpaid 


Radio Society 
active hams. 


THE 

amateur Radio 
Handbook 



** i.ici fl*uc*H0n 


Radio Data 
REFERENCE 
Book 


A 

y 




The RSGB Radio Data Reference Book 

This fine RSGB Radio Data Reference Book Is the best refer¬ 
ence book for amateurs we've seen. It contains almost every¬ 
thing you might heed to look up: formulas of all types, rf 
power amplifier design, pi network design, wideband cou¬ 
plers, tuned resonators, plate and grid circuit design, filters, 
TV I diagnosis and correction, antenna design, transmission 
line data, pads, coils, power supplies, modulation, reactance 
charts, conversion factors, math tables and much more* It's 
hard bound with traditional English quality, so won't fail 
apart after a few months as paper-bound books often do. If 
you build your gear, or want to really understand your equip¬ 
ment, you need this inexpensive but valuable book, 

$2*25 postpaid 


SPECIAL! SAVE 80<! ORDER BOTH FOR ONLY $6.95! 

Now in stock. Order now for immediate delivery. Books shipped postpaid in USA and 
Canada. Include postage for other countries. Special price good only until December 24, 1966. 


Please rush: 


RSGB Radio Handbooks at $5.50 


.RSGB Data Books at $2.25 
.Specials; both for $6.95 
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EICO 753 
TRANSCEIVER 



FULL 3-BAND COVERAGE. 80-40-20, SSB, CW AND AM 


What Ham wants to be limited to one 
mode of transmission when he can have all 
three? Or limited to PTT when he can 
have both PTT and VOX? Or limited to 
spot frequency operation when he can 
have 10-Kc. offset tuning each way from 
the transmitter frequency? These features, 
plus many more, make the Eico 753 a very 
satisfactory package for the Ham who 
wants the best, and at roll-your-own 
prices. 

Although the modern sideband trans¬ 
ceiver is a very complicated piece of 
equipment, it is not difficult to assemble 
the Eico 753. The engineering of this 
transceiver leaves little to be desired, and 
the step-by-step instructions are clear and 
easy to follow. At a time when so much 
amateur equipment is being bought fac¬ 
tory wired, the Ham who constructs this 
set can feel well satisfied for he will be 
one of a relatively small group of opera¬ 
tors who really know what is inside of their 
rigs. 

The full-band coverage of the 753 actu- 

Eico Model 753 Transceiver 
Eico Model 751 Solid State 

AC Supply/Speaker Console 
Eico Model 752 Solid State 
DC Mobile Supply 


ally goes beyond the bond edges: 3490- 
4010 Kcs., 6990-7310 Kcs. and 13890- 
14410 Kcs., with LSB on 80 and 40, and 
USB on 20. The VFO is solid state, voltage 
stable on fixed or mobile operation. VOX 
is built in, with VOX threshold, VOX de¬ 
lay, VOX sensitivity and Anfi-VOX sensi¬ 
tivity controls on the rear of the set. 

The power output, 120 watts PEP, is 
ample to drive any linear amplifier, and 
when used barefoot will give an excellent 
account of itself. ALC is high level dynam¬ 
ic, and will control splattering and flat¬ 
topping as well as linear amplifier loading. 
The 6:1 ratio dial makes it easy to go 
from one end of the Iband to the other, 
and the 30:1 ratio is available for vernier 
tuning anywhere in the band. 

The power supplies are very easy to 
assemble. If you have both the AC and 
DC, they can be permanently installed in 
house and car, and the 753 used in either 
location simply by attaching the cables. 

Write or phone us. Here is a value it 
will be hard to beat. 


Kit 

Wired 

$189.95 

$299.95 

$79.95 

$109.95 

$79.95 

$109.95 


i 


Adirondack Radio Supply 

Ward J. Hinkle, W2FEU, Owner 

185-191 W. Main St., Amsterdam, N.Y. 12011, 518-842-8350 J 
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Jim Fisk W1DTY 
RFD 1, Box 138 
Rindge, N.H. 03461 



Are you interested in what your transmitted 
signal really sounds like at the other end? Is 
your new linear amplifier really linear or is 
it generating a raucous racket that is inter¬ 
fering with other stations on the band? And 
if it is nonlinear, what is the cause, improper 
grid bias, incorrect loading, regeneration or 
parasities? Well, there is no one nagic black 
box that will give you all these answers, but 
the correct interpretation of the patterns pro¬ 
duced by the I leatbkit SB-610 Monitor Scope 
come very close to it. 

m 

The SB-610 has proven to be extremely 


SB-610 Specifications 

Vertical Amplifier 

Input resistance: 100 kilnhins 

Sensitivity (for 1 inch deflection): 

Untuned: RTTY, I volt nominal 

20 kHz-455 kHz, less than 500 mv 
Tuned: 455 kHz, 70 mv nominal 

1600-2500 kHz, less than 200 mv 
3000-34GO khz, less than 500 mv 
5000-6000 kHz, less than 700 mv 

k 

Horizontal Amplifier 

Input resistance: t megohm 

Sensitivity (for l inch deflection): BOO mv 

Frequency response: ± 3 dB from 3 Hz to 15 kHz 

Tone Oscillators 

Frequencies: Approximately 1500 and 1950 Hz 
Output voltage: 50 mv 

MisceQanvcms 

Frequency coverages; 1.8 Mil/ through 54 MHz, 50-75 
ohm coaxial input 

Signal power limits: 15 watts to 1 kilowatt 
Power requirements: 120 Vac 50 BO Hz, 35 walls 
Dimensions: 6 H \ 10 W x IP, D* 

Pric**; SBf).95 


valuable around mv shack and its versatility 

r 

appears to be* limited only by die ingenuity 
ol the user. The engineers at Heath planned 
way ahead when t ley had this little jewel 
on I lie drawing board. Besides monitoring the 
behavior of your favorite linear, it will give 
von some insight to almost am tvpe of trans¬ 
mitted signal, be it AM, C\V, RTTY, or SSB. 
You can also check the other fellow’s signal 
by connecting the Monitor Scope to vour sta¬ 
tion receiver. Additional parts are included in 
the kit so that the vertical amplifier section 
of the scope may be tailor made to fit your 
own particular requirements. 

For monitoring RTTY signals and with re¬ 
ceiver i/s up to 150 kHz. the vertical ampli¬ 
fier is an untuned arrangement with a resistor 
as the plate load. For i/s of 455 kHz and 
above, the necessary if transformers and tuning 
capacitors are included in the kit. By chang¬ 
ing these components, the Monitor Scope may 
be used with just about any if from 455 kHz 
up to 6 MHz. 

!o addition to monitoring duties, when the 
vertical amplifier is wired for use to 1,50 kliz, 
the Monitor Scope may be used as a conven¬ 
tional oscilloscope. Its vertical sensitivity is 
somewhat limited in this applicaton, but for 
many purposes it is perfectly suitable. Here 
again the design engineers have come through 
with flying colors, providing much of the cir¬ 
cuitry found in many bench-type oscilloscopes, 
including adjustable sweep and synchroniza¬ 
tion. 


The Monitor Scope is easv to build and a 
snap to use. With the excellent guidance pro- 


54 


73 MAGAZINE 




























































vided in the instruction manual, even the in¬ 
veterate novice can make some pretty sound 
deductions about signal quality. The manual 
is liberally illustrated with typical scope pat¬ 
terns; each is discussed in detail and if it is 
indicative of poor signal quality, some ot the 
probable causes are listed. For monitoring with 
the* station receiver, a series of patterns in 
the manual show the ellect of receiver band¬ 
pass and avc action on the received signal. 
These should be considered when making on 
the air checks. 

Although designed for use on the ham f re¬ 
quencies from 1.8 MHz to 54 MHz. excellent 
results may be obtained up to 100 MHz. The 
Monitor Scope can be used on two meters, 
but there mav be some distortion of tbe 
pattern. The unit will safely take a full kilo¬ 
watt and will operate properly down to about 
15 watts. A step attenuator on the rear panel 
provides up to 24 dB attenuation when adjust¬ 
ing the scope with a particular transmitter or 
linear amplifier. 

For testing single sideband transmitters, a 
two tone test generator is built in. The fre¬ 
quencies of this generator, approximately 1500 
kHz and 1950 kHz, have been chosen so that 
their second harmonics fall outside the normal 
audio passband of modem ssb transmitters. It 
is the attention to small details such as these 
that really make the difference when making 
qualitative measurements. 

One of the problems with many monitoring 
scopes is that during receive periods the scope 
trace remains stationarv in the center of the 
CRT. If the trace is not turned off to one side 
of the face of the CRT it will eventually bum 
a hole in the phosphorus. In the Monitor Scope 
however, the I (eath engineers have come up 
with a neat solution to this problem. In their 
circuit a clamp tube is used to move the trace 
over to one side of the CRT. his clamp tube 
may be controlled manually, or automatically 
when the scope is operated in either the RTTY 
or RF Trapezoid mode. In the automatic posi¬ 
tion, a sample of the transmitter rf power is 
rectified and used to turn the clamp tube off, 
thereby restoring tbe trace to the center of the 
CRT. Usually about 100 watts is necessarv to 

* w 

provide enough rf for this purpose; for lower 
input power levels it is necessary to use the 
manual mode. 

For monitoring or checking any type of ama¬ 
teur transmitter, it is hard to beat the SB-610 
in performance and cost. Whether it is used at 
the bench in testing equipment or in your 
shack for on the air checks, you will find it to 
be a very useful and worthwhile addition to 
your station. . . . W1DTY 


VALUABLE books from E.&E 


NEW 17 TH EDITION OF THE FAMOUS 



RADIO HANDBOOK 


Tells how to design, 
build, and operate the 
latest types of amateur 
transmitters, receivers, 
transceivers, and am¬ 
plifiers. Provides ex¬ 
tensive, simplified theory on practically every 
phase of radio. Broadest coverage; all origi¬ 
nal data, up-to-date, complete. 816 pages. 
Order No. 167, only . $12.95 

RADIOTELEPHONE LICENSE MANUAL 

Helps you prepare for all commer¬ 
cial radio-telephone operator’s 
license exams. Provides complete 
study-guide questions and answers 
in a single volume. Helps you un¬ 
derstand fully every subject you 
need to know to obtain an opera¬ 
tor’s license. 200 pp. Order No. 030, on/y. $5.75 

LEADING BOOK ON TRANSISTORIZED 
COMMUNICATIONS EQUIPMENT 

TRANSISTOR RADIO HANDBOOK, by 

Donald L. .Stoner, W6TNS, Lester 
A. Earnshaw, ZL1AAX, Covers a 
wide range of communication uses 
for both amateur and commercial 
applications. Includes audio and 
speech amplifiers, VHF transmit- 


tier hu nutiii 


TlMfSlJtOli 

mm mmm 


K* 15$ 


ting and receiving equipment, SSB exciters, 
and complete SSB transceivers. 180 pages. 
Order No. 044, only ... $5.00 

HOW TO CONVERT SURPLUS RADIO GEAR 
INTO AMATEUR AND CB EQUIPMENT 

Here is a wealth of conversion data 
in 3 volumes; includes photos, dia¬ 
grams, instructions, 

Vol. 1. Covers: BC-221, BC-342. BC-312. 
BC-348,BC-412,BC-645,BC-946,SCR-274 
(BC-453A & BC-457A series), SCR-522, 
TBY, PE-103A, BC-1068A/1 161 A, etc. 
Order No. 311, only, ...$3.00 

Vol. 2. Covers: BC-454, AN/APS-13, BC-457, ARC-5. 
G0-9/TBW, BC-357, BC-946B. BC-375, LM.TA-12B, 
AN/ART-13. AVT-112A. AM-26/A1C. ARB, etc. Order 
No. 322, only .$3.00 

Vol. 3. Covers: APN-1, APN-4, ARC-4, ARC-5. ART-13, 
BC-191.312, 342,348. 375,442, 453, 455. 456-459, 
603 r 624, 696. 1066. 1253, CBY-5200, COL-43065. 
CRC-7, DM-34, DY-2, DY-8, FT-241A, MD-7/ ARC-5. 
R 9/APN-4, R-28/ARC-5, RM-52-53, RT19/ARC-4, 
RT-159, SCR-274N, 508, 522, 528,538, T-15 toT-23/ 
ARC-5, URC-4, WE-701 A, etc. No. 333, only. .$3.00 

Order from your electronic parts 
■ / \ distributor or send coupon below. 

■9 


EDITORS and ENGINEERS, Ltd. 


P.O. Box 68003, New Augusta, Ind,, Dept. 73E-12 

Ship me the following books: 

□ No. 167 □ No. 044 □ No. 322 

□ No. 030 □ No. 311 □ No. 333 $_ 


enci. 


Name 
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City. 


.State 
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73 BOOKS FOR CHRISTMAS 


s 


HAM RTTY 

RTTY is growing very fast. Like 
to get on and join the fun? This 
thick (112 page) book tells you 
what you need to know to get 
started and get on the air. Writ* 
ten by W4RWM and W2NSD. 52 


INDEX TO SURPLUS 

We've recently updated the very 
popular Index to Surplus by 
W4WKM. It now lists all of the 
surplus articles and conversions 
in popular electronics maga¬ 
zines from 1945 to 1966. $1.50 


PARAMETRIC AMPLIFIERS 

WA6BSO’s careful treatment of 
these fantastic UHF amplifiers 
explains how they work and how 
to build and use them. Lavishly 
illustrated with photographs and 
drawings. $2 



INDEX TO 


SURPLUS 


PARAMETRIC 

AMPLIFIERS 



Jim rink WAbHSO 


-t,’ 


VHF ANTENNAS 

The VHF Antenna Handbook by 
K5JKX is our best seller. It's a 
complete collection of informa¬ 
tion about VHF and UHF an¬ 
tennas, with design hints, con¬ 
struction and so forth. $2 


HAM CLUBS 

The Care and f eeding of a Ham 
Club is the title, and it’s by 
K9AMD. Every club officer should 
read this book thoroughly to 
make sure that his club is all 
it should be. $l 


HAM TELEVISION 

The Amateur Television Anthol¬ 
ogy is a collection of the tech¬ 
nical and construction articles 
from the ATV Experimenter 
edited by W0KYQ. If you’re in¬ 
terested in TV, you’ll find this 
useful, $3 



C AP.E-"FEEDING 

/ 2- A \ 

i HAM CIUB5 

—— —If-- 

CUCLf Wt-trU, »i Attfi 



Dr'll dollar 




£¥P£H<«cr*7£E. 


AKIHOIOGY 1962 fc-S 




r i, ■ -7i 

. ft, / 

l 1 m 


$3 
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SIMPLIFIED MATH 

Does math scare you? It needn’t. 
This easy-tounderstand book by 
K8LFI explains the simple ex¬ 
ponential system of arithmetic, 
simple formulas, and logarithms. 

50d 


-Jt. Ji 


Wiiiu k-h k-1 


CW by W6SFM explains code and how to learn it 50c 

TEST EQUIPMENT by W6VAT tells you how to build 
some useful ham test equipment. 50$ 

MILITARY SURPLUS TV EQUIPMENT by W4WKM is a 

necessity for the surplus-using TV’er. $1 



—Ham RTTY . 

.$2.00 

—Index to Surplus . 

.$1.50 

—Ham Clubs . 

.$1.00 

—Simplified Math . 

.$ .50 

—VHF Antennas . 

.$2.00 

—Parametric Amplifier . 

.$2.00 

—ATV Anthology . 

.$3.00 

—CW. 

.$ ,50 

—Test Equipment . 

.$ .50 

—Military TV . 

.$1.00 


Please send me the books checked at left: 


Name .. . Call 


Address 


City .... .. State ........ 

Books shipped prepaid in US and Canada 

73 Magazine 

Peterborough, N. H. 03458 
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TRANSCEIVER 



BANDS 



ONLY 10% DOWN 
OR TRADE-IN EQUIPMENT 


AT EDWARDS YOU 
GET: 

BIG TRADE-INS 

NO FINANCE CHARGE if 
balance paid within 
90 days 


OTHER FEATURES 

• 3.5 • 4.0 me, 7.0 * 7.5 me, 13.85 - 14.35 me, 
21,0 - 21,5 me. 28.5 * 29.0 me (10 meter full 
coverage kit available). 

• Transistorized VFO. 

• Crystal lattice filter. 

• ALC . . . AGC. . . S-Meter. 

• 5’/ z in. high, 13 in. wide, 11 in. deep. 

• 400 watts SSB input. 

• Lower sideband on SOM and 40M. Upper sideband 
on 20M, 15M, and 10M. (Opposite sideband kit 

available.) 

ACCESSORIES: 

• SW117XC AC P/S . .$95 

• SW-14 117 DC P/S .. 130 

• SW-14X DC Module .... 65 

• VX-1 VOX Unit .-. 35 



A 

LARGE SELECTION 

OF 

RECONDITIONED 

EQUIPMENT . . . 
INQUIRE. 


FASTEST DELIVERY 
TO ALL POINTS! 



i 


E L EC TRONIC S 


TELEPHONE POrter 2-8759 / 1320 19th ST. / LUBBOCK, TEXAS 79401 ® 
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Back view of the Mark II crystal calibrator. It puts out markers every 25, 50 and 100 kHz. 

Hank Olson W6GXN 
3780 Starr King Circle 
Palo Alto, California 


The Mark II Calibrator 

Use readily-available integrated circuits in this useful 
marker generator. It puts out strong signals every 25, 50 and 
100 kHz up to the six meter band. 



IDO kH f 

tig. 1. Block diagram of crystal calibrator 
with integrated circuit frequency dividers. 
W6GXN calls it the Mark II—the Mark I was 
described in the August 73. 


In the August ’66 issue o( 73, a crystal ca'i- 
hrator was presented which utilized a flip-flop 
to provide 50 kHz interval frequency marks. 1 
The reasons lor rising digital circuits for the 
frequency division were developed in that 
article. It was also pointed out that a second 
Hip-Hop could he added, ii one were to desire 
2-5 kHz interval markers. 
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Fig. 2. Circuit diagram of the HEP 556 “three i : ig. 3. Three input gate as modified to form 
input gate." a Schmitt trigger. 


In the Mk II, herein described, ii.se is made 
of the relatively new integrated circuits (IC\s) 
for the digital circuits. IC's allow for a great 
simplification in the calibrator construction; 
in fact, the Mk I! circuit board, with two 
flip-flop is significant!} smaller than the origi¬ 
nal calibrator board with only one flip-flop. 

1966 has seen the IC field literally explode, 
as described in a recent issue of Time Maga¬ 
zine.- The prices during this period have 
final!}' fallen to levels at which amateur radio 
experimenters can get interested in ICs. Also, 
the Motorola Company—the first to do so, to 
this author’s knowledge—has added a number 
ol digital iC’s to their HEP (Hobby Experi¬ 
menter Products) line. This means that, now, 
at least several 1C types are available, at 
reasonable cost, nearly anywhere in the USA. 

It is around the Motorola IIEP line of 
semiconductors that the Mk II calibrator is 
designed. The basic block diagram of the Mk 
II is shown in Fig. 1. It consists of a crystal 
oscillator, an isolation amplifier, a Schmitt 
Trigger, and two flip-flops. The Schmitt Trig¬ 
ger is a HEP 556 "Three Input Gate and the 
flip-flops are both HEP55S J-K types. The 
crystal oscillator is a standard Colpitis type 
with the crystal in the series-mode. This par¬ 
ticular crystal was removed from a surplus 
ARC-2 aircraft transmitter, and was appar¬ 
ent!} cut for series-mode operation, I" he isola¬ 
tion amplifier is of ordinary design. 

The problem of which digital IC to use as 
a Schmitt Trigger was rather interesting, 
since none of the IIEP line was specified for 
that application. The circuit of the HEP 556 
is shown in Fig. 2 since it is the unit decided 
upon for the trigger. The individual transis¬ 
tors have been labeled Q, through Q r , for dis¬ 
cussion, Q :i and Q 4 are to be the basic two 
transistors of the Schmitt Trigger, since they 


both have collector load resistors and have a 
common emitter resistance. Cross coupling 
from the collector of kb to the base or Q 3 is 
through the emitter-follower (> H . The “Three 
Input Gate” as wired for trigger service is 
then as in Fig. 3. One will note that transis¬ 
tors Qj and Q L . were “wasted” and that the 
output is obtained through the second emitter- 
follower Q 5 . 

The J-K Flip-Flop, as represented by the 
IIEP 558, is a far more complicated device 
than the simple flip-flop ordinarily encoun¬ 
tered by the ham. The fact that the J-K con¬ 
tains some 16 individual transistors is an 
indication of the complexity. The J-K is a very 
versatile unit in the digital service for which 
it is intended, which justifies its complexity. 
We are to use each J-K simply as a divide-by- 
two stage. A group of these same J-K’s can 
be connected so as to divide by many other 
w hole numbers (not to exceed 2 per J-K) in¬ 
cluding the very useful number: 10. Dividing 
by prime numbers like 5 can be done with 
such an airav of J-K’s without critical feed- 
back netw orks of capacitors and resistors; only 
the method of inter-connecting wires must be 



Fig. 4. Decade divider of four HEP 558’s. 


DECEMBER 1966 


59 




























































































Fig. 5A. Mark II Cali¬ 
brator. Power supply 
section of the calibrator 
is shown in Fig. 5B. 
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HEP 


HEP 


6.2k 


HEP SO 


4?0pF 


100kH* 

(SERIES 

MODE) 


HEP 50 


changed. Dividing by 5 takes three J-Ks, di¬ 
viding by 10 takes four J-K’s, and so on. 3 The 
method o ; connecting HEP 558’s for division 
by 10 is shown in I'ig. 4. Note that this is 
accomplished by first dividing by 5 and then 
dividing by 2. More information on the HE1 
558 and other IC’s in the HEP line is con¬ 
tained in the Integrated Circuits Project 
Manual. 4 

Putting all the building blocks together into 
a unit, we have the Mk I) Crystal Calibrator. 
The circuit is shown in Fig. 5. The circuit was 
constructed on Vector board, which in turn 
was mounted in a square hole on a metal 
chassis. Power transformer, fuse, switches, and 
output jack were mounted on the metal chas¬ 
sis and panel. 

In operation, the calibrator produces good 
mark intervals up to the six meter band, which 
should be adequate for most ham purposes. 

I he calibrator, of course, is coupled to the re¬ 
ceiver antenna input via a 5-pF capacitor or 
a capacitive "wire-gimmick”. One interesting 
phenomenon is noticed, when using the Mk 

II calibrator on 50 kHz or 25 kHz. The 
"even” harmonics of either of these frequen¬ 
cies are much weaker f ban the "odd' harmon¬ 
ics. This should come as no surprise, since the 
Fourier analysis of a perfect square wave con¬ 
tains only odd harmonics in theory. lit other 

toggle 



Fig, 5B. Regulated power supply for the 
Mark (I calibrator. Output is 6 volts. 


voids, the J-K Flip-Flops produce such sym¬ 
metrical square waves that the Fourier analy¬ 
sis theory is approximated. The output of the 
Schmitt Trigger is not so nearly symmetrical, 
and all the harmonics of 100 kHz are quite 
evident. The fact that the “even 50 kHz 
marks may not be easily heard is no problem, 
since these “ even ” marks are given to us by 
the 100 kHz position. And similarly the 
‘even’ 25 kHz marks are given to us by the 
50 kHz and 100 kHz marks. 

If one is going to use a 100 kHz crystal of 
the commonly available type like the CR37/U, 
an FET crystal oscillator circuit may be sub¬ 
stituted for the ervstal oscillator circuit. One 

for use with a ervstal that is resonant at 100 

* 

kHz with 20 pF in parallel is shown in Fig. 6. 
The whole subject of which crystal to use 
with which oscillator circuit is covered in 
reference number 4. 

. . . W6GXN 
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Fig. 6. Alternate crystal oscillator for use 
with 100 kHz crystal designed for 20-pF 
parallel resonance. 
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Karl Thurber K2IKZ 
2971 Portsmouth Dr. 
Rancho Cordova, Cal. 


LORAN 

Interloper on 160 


Most amateurs and SWL's are well-familiar 
with the .strange, rasping static-like signals 
w hich all but crowd out the once-proud 160- 
meter band. And crowd out 160 they have, 
so that at present relatively few countries 
allow any operation at all on 160 and those 
that do severely restrict the type of emission, 
frequency band and power limits. A complex 
system authorizes limited lop-hand operation 
in the I .S., with some areas near coastlines 
allowed only 25 kHz and other areas night¬ 
time powers as low as 25 watts. 

LORAN, which is military jargon for 
LOng RAnge Navigation, is the villain re¬ 
sponsible tor that empty notch on the band- 
switch where 160 used to be. But what is it, 
and why is it so important? 

This system—developed semi-secretly by the 
British during World War II but expanded 
considerably after the War—is a complex one 
which provides the ship or aircraft navigator 
w ith “lines of position ' on which he can know 


his craft lies. Before its development, traveling 
over water for long distances, the navigator 
had few methods tor accurately determining 
his position and was generally limited to celes¬ 
tial observations and radio direction-finding 
sets. 

The LORAN receiver electronical!y “reads” 
the difference in arrival times of signals from 
two known ground transmitting sites, a “mas 
ter” station and its “slave.” The two signals 
are presented on a CRI —the whole receiver 
resembling a cross between an oscilloscope 
and a radar set. 

Since radio energy travels at a constant 
speed and the transmitters locations are 
known, the exact arrival-time differences be¬ 
tween master and slave can be calculated and 
printed on a map-like chart in hyperbolic 
curves around die stations. The time-differ¬ 
ences read-out from the receiver counter dials 
indicate the hyperbola or line of position on 
which the aircraft or ship is located. 

Despite the very long range ot LORAN, up 
to about 900 miles during daylight and 2000 
miles after dusk, amazingly accurate results 
are possible. Operating on four channels, 1750, 
1850, 1900 and 1950 kHz, an accuracy of % 
mile on groundwave and a few miles on E or 
I'-layer skip is not extraordinary. 

The big “hitch” comes in from the effects 
of sky waves. Waves reflected off the iono¬ 
sphere take longer to travel the same ground 
distance and would cause tremendous errors 
if they were not identified as skywaves rather 
than groundwaves and the proper corrections 
applied. Fading and wave-cancellation has a 


F 

LAYER 


£ 

LAYER 



Fig. 1. This diagram shows the various paths which the Loran signal, like any other me¬ 
dium frequency transmission, can take. Since a longer effective distance exists between 
the transmitting station and the receiver with sky waves, it will take longer for them to 
travel the same ground distance. This must be accounted for or large errors would result. 
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similar effect on LORAN as it does an RTF 1 ) 
—reception is garbled and erroneous. 

< )nce the navigator has identified whether 
he is receiving groun< I wave, or single or mul¬ 
tiple-hop E or F skip, he can perform a few 
quick calculations and establish his line of 
position, then crossing this with another line of 
position (LOP)—such as from another LORAN 
station or a celestial body—to get an actual 
position or hx. 

LORAN stations are usually constructed to 
dot One end of an important coastline to the 
other, such as our East and West Coasts, 
which accounts for the limited amateur opera¬ 
tion on the Coasts. To ensure adequate cover¬ 
age, pairs of master and slave stations are 
strung out in-line to form an unbroken station 
chain along the coastline. Interest!ngly, the 
stations may even operate on the same fre¬ 
quency channel without interfering with one 
another since each has its own characteristic 
pulse rate. 

Unfortunately, LORAN* is susceptible to 
atmospheric interference and, more seriously, 
to co-channel interference (i.e., we hams) and 
to enemy jamming and deception in which 
the enemy sets up his own false stations to 
con the navigator into thinking he is where 
he isn’t. To counter this sort of thing, it is 
possible to set into the stations an “extra time 
delay so that the values printed on the naviga¬ 
tor s chart do not jibe with what his set reads. 
Only those knowing the code-of-the-day could 
use the signals and would not be deceived. 

What is the Future of LORAN and how will 



Fig. 2. Typical train ot Lo- 
ran pulses as they might 
appear during night-time 
hours on the navigator’s 
set. The ground wave, if 
close enough to the sta¬ 
tion, always is seen first 
with the various sky waves 
following. 


it affect amateur 160-meter work? New er \TI F 
and If IF navigation systems, such as TACAN, 
\ OR and even navigation satellites, will slow ¬ 
ly spell the doom of LORAN. Also, experi¬ 
ments have begun to transfer LORAN to the 
100 kHz area (which is considered a more 
‘ reliable" operating frequency than 160), but 
it will doubtless be a number ot years before 
all trans-oceanic aircraft and seagoing vessels 
convert over to the newer system, and the 
present 160-meter LORAN would probabb 
remain in operation as a back-up, amateurs 
sharing it still on a non-interference basis. 

his, then, is LORAN, interloper on 160, 
hut to the navigator some two thousand miles 
from familiar shores, his best friend. 





Fig. 3. Operation of LORAN. 
See text for explanation of 
the system. 


DECEMBER 1966 


63 




























































































































































































































































































































































































































































































































































































































































































































































































full size dipole! 


£5v.v< -•.» * I Lj *4-.v: 

U-HJtMk /*... .JL; 






.. 
















f ®"' lf ,h * 0nl x solution 
for limited space antennas 

e CD 40-75 is a NEW-TRONIC*; „ ■ , 

neered tor |i mited smcb " 0NICS or, S lnal angi- ' 

switching and tuning nerfnrmow IT" 13 lnstallat i°ns. Band 
O flat SWR over the entire « ^ *"* m0t ° re - Mai "tains 
Un,t permits you to stop o ne i™ meter bands - Control 
other to lengthen or shorten one sfcf rt^ mnnin 8 ‘he 
control over the electrical center t ,h *" y ° U efferti « 

distorted antenna environment Rugged alT"™ *° ° ffSet 

■ngs contribute to over , , f alum,num oast- 

^ unit located str ength. Control 

V n,c ,oca ted m your shack 

CD-40-75 ».. $149.50 

WATCH FOR THE HIGH POWER HUSTLER 

“The home of originals 


mf am m a 9 a § § jph a j 345 5 Vc e 3 Avenue 

Af E W- T RON ICS Corp./ Cleveland, Ohio 44113 
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ALL NEW from NEW-TRON/CS 


SUPER 



unbelievable mobile performance 


The Super Hustler has... 

High Power Capability—Capable of maximum legal limit on SSB. 

Widest Bandwidth — Better than ever.. . maintains minimum 
SWR over phone portion of 40, 20, 15, and 10, — 60 KC wide 
at 2 to 1 SWR on 75 meters. 

Low SWR — 1.1 to 1 or better at resonance... no special match¬ 
ing required. 

Proper Base Impedance — Nominal 52 ohms at resonance —no 
magic lengths of feed line or matching devices required. 


Low Frequency Drift — Frequency drift from heat held to abso¬ 
lute minimum. 



SWR chart and com¬ 
parative information 
supplied on request. 


Here s 413 reasons for exceptional performance . 

Coil wire contains 413 individual conductors insu¬ 
lated from each other for top performance value. 

See the new Super Hustler at your 
distributor NOW .., get the facts. 
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Warner Stortz K3QKO 
5122 Alberta Ave, 
Baltimore, Md. 


PAK—The Portable 
Automatic Keyer 


A keyer to be useful for portable operation 
must lie designed so that its power drain is 
low. This will allow its batters to be conven¬ 
iently small, but still have long life. The PAK. 
(Portable Automatic Keyer) excells in this area. 
The grid block keying model lias the key up 
current drain of 0.2 mA and the key down 
drain of 3.6 mA. The cathode keying model 
also has die key up current drain of 0.2 mA, 
but the key down current is necessarily higher 
—10 mA. The PAK is a relayless keyer but spe¬ 
cial care was taken to be sure cathode keying 
DX-40 owners and 6146 homebrewers can up¬ 
date their rigs with an automatic keyer. It has 
sufficient flexibility designed into it so the 
builder will be able to make good use of his 
junk box, also, the parts are few and all can be 
economically purchased if desired. 

The PAK, instead of containing a relay to 
switch die transmitter keying circuit, uses very 
low cost transistors in series (grid block keying) 
or parallel (cathode key ing). By this method 
the cranky relay problem is eliminated and, at 
the same time, we gain almost unlimited sub¬ 
stitution possibilities. The series circuit raises 
the keying voltage capabilities to a useful 
value and increases the key open resistance to 
a fantastically large figure. The parallel circuit 
increases the current handling capabilities and 
the key up resistance remains high enough for 
most grid block keying circuits. Both models 
are self completing and are identical except 
for the high voltage switch. The cat!lore key¬ 
ing model will be treated as a modification to 
the grid block model, because it requires fewer 
parts and is a bit less complicated. 

When the FAK is constructed with the grid 
block keying switch it presents a key up re¬ 
sistance so great that no current flow can be 
detected on a 50 microamp meter when 250 


Vde is impressed across its terminals. Its key 
down resistance is very low, about 53 ohms. 
When using Poly Faks equivalent 2N498’s cur¬ 
rents of up to 30 mA can be switched. This 
all boils down to: the PAK can easily short the 
250 Ydc to ground through a 25-KL2 resistor 
and there will only be about a half a volt left 
over across its terminals. The resistor can even 
be reduced to 10-KL2 w ith perfectly safe opera¬ 
tion. When using 2N333‘s the voltage handling 
capabilities of the unit is reduced to 125 Vdc 
and the current to 25 mA, This means that the 
25-KQ and 10-KL2 resistor still can be shorted 
out with the same safety as long as the block¬ 
ing voltage does not exceed 125 Ydc. The 
Pak’s low voltage drops along with its capa¬ 
bility to switch to high voltages make it ideal 
for grid block key ing a couple of fil th’s plus 
a VFO, vising the 2N333 transistor switch. If 
your rig uses a higher blocking voltage for 
larger tubes, the equivalent 2\ !98’s will do 
the fob for y ou. You can determine the value 
of your blocking voltage by measuring across 
your key with a YTYM when the key is open. 
The maximum value of the voltage in a cath¬ 
ode keying system can be measured in the 
same manner. The current can be measured 
by connecting a milliammeter across the open 
key. This will cause the transmitter to go on 
so be sure that it is loaded at the output. 

When the PAK is constructed with the cath¬ 
ode keying switch its key resistance depends 
upon the quality of the transistors. With hall 
good transistors its key up resistance will be 
great enough not to effect the keying of the 
low impedance cathode circuit. The key down 
resistance will he about 10 ohms. With the 
2N498’s key up voltages can be up to 100 Vdc, 
but with the equivalent transistors this figure 
must be derated to about 75 Ydc, a value com- 
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patible witli DX-40, Either of the two kinds 

will handle kev down currents of up to 150 
mA. 

The timing section of the PAK consists of 
normally off or on switch circuits using tran¬ 
sistors also available from Poly Paks. This de- 
sign permits reliable operation in the presence 
ol large rf signals, very low battery drain and 
an easy-to-imder.stand easy-to-maintain circuit. 
It is a simple solution to the not-too-difficult 
problem of making dots and dashes, and it is 
hard to see where complicating the solution 
with blocking oscillators, count down flip-flops 
and several types of gates is necessary. The 
PAK also has a line range of speeds, and w hen 
the components shown in Fig. 1 and Fig. 2 are 
used, it will operate from about 1<) to 25 wpm. 

An examination of the schematic {Fig. 1 and 
Fig. 2) reveals that the PAK circuit is built 
around six transistors. Ql, Q2, and Q3 com¬ 
pose the high voltage switch. Three transistors 
are used in series {Fig. 1) to permit reliable 
Operation w ith potentials across the output ter¬ 
minals up to 250 Vdc, or three are connected 
in parallel (Fig. 2) to assure reliable operation 
with keyed circuit currents up to 150 mA. I he 
timing circuit is alike for both the grid block 
and cathode keying models. Q4 and Q5 are 
normally off switches while Q6 is normally on. 
When the key is closed, Cl or < '2 will dis¬ 
charge through Q6 biasing Q5 on, w hich in 
turn, drives Q4 and Ql through Q3 on. The 
positive signal from the on Q4 is fed back 
through C3 to decrease the circuit rise and fall 
time and hack to Q6 biasing it oil. This event 


disables the key lever and allows the timing 
capacitors Cl or C2 to charge through the 
Speed Control R6 and determine the period 
that the high voltage switch will he on. Thus, 
the c ircuit now acting independent of the key 
lever, is self completing. The Speed Control 
not only regulates the duration of the on time, 
but also controls the effectiveness of the space 
capacitor C4 which must discharge before the 
key lever again becomes active. By making 
dual use of R6 the ratio of space to ehactor 
is very linear over a wide range of speeds. 

The PAK is made of easily obtained low' 
cost materials but no compromise is made with 
reliability. A quick glance at the unit might 
mislead one into thinking construction is a 
complicated fob, however, no special tools or 
skills are required. The key and electronic 
components are mounted upon a piece of Vec¬ 
tor brand breadboard 3" x 3 1 ?5e" (the full 
hoard width). Tire key is a bent-up assembly 
made from aluminum cut out of a .025" thick 
cookie sheet, with the contact insulators and 
handle made from small pieces of Vector 
board. The contacts are holts which have had 
their ends cut verv smooth, and the knob is 
whittled out ol soft w ood, then painted. Con¬ 
struct the base by melting two pounds of fish¬ 
ing sinkers in a can and pouring the molten 
lead into a mold the size of the circuit hoard. 
After it has cooled cement an insulating card 
to the top and rubber pads to the bottom. 
Mount the circuit board to the base using 
spacers to prevent crushing the components. A 
battery case is made out of cardboard ce- 
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Fig. 1. Schematic of PAK—the Portable Automatic Keyer. The keying output is set up for 
grid block keying. For cathode keying, see Fig. 2. 


DECEMBER 1966 


67 


















































































merited in the corners to form something like 
a little box. The plug can be the top off a dead 
transistor battery. The front and rear panels 
along with the cover are held in place with 
screws that fit into holes tapped in the base 
edges. Cementing your call and QTH, which 
can be cut out of your QSL card, to the top 
cover gives the keyer a real custom appear¬ 
ance, especially if the color of the knob and 
letters match. 


Adjustment 

Adjustment of the PAK s trim controls is 
identical lor the grid block and cathode keying 
models. 11 an oscilloscope is available, set the 
scope “Y” input to tire dc mode and connect 
it to the Q1 side of Rll, Connect the scope 
ground to the 9 V battery negative line. Adjust 
X ^5 J^l ols midposition, burn SI on 
and hold the key to the dot position. Watch¬ 
ing the scope adjust R1 for a square wave 
presentation. Alternately place the key lever to 
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Cft5 
IN 457 
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iTlVEtGNO} 


Fig. 2. Adapter for cathode keying. Replace 
the portion of Fig. 1 right of A-B with this 
circuit 


the dash and then the dot side while watching 
the scope and adjusting R3 until the ratio of 
the dashes to the dots is about three to one. 
Readjust the space control Rl, for a square 
wave, and check the keyers performance 
throughout the range of the speed control, R6. 

Without an oscilloscope all is not lost. You 
can use the audible signal produced by an 
audio oscillator, or one produced by your 
VFO or dummy loaded transmitter in a re¬ 
ceiver. After all, the final test of any keyer is 
whether it sounds right. Because the PAK uses 
transistors in the output switch, it will be 
necessary to connect a diode in series with one 
lead of the audio oscillator. Connect the diode 
so that its cathode is fastened to the keyer 
positive output and its anode to the oscillator. 
The other lead from the oscillator will have a 
speakei or earphone in series with it and be 
connected to the keyer negative output. When 
using an audible signal, adjust the trim con¬ 
trols in the same sequence as when using the 
scope. 

Hie connection of the PAK to your trans¬ 
mitter requires a little attention. Considering 
first connecting to a grid block keying system. 
In this case you w ill have to connect the keyer 
positive output terminal iQl collector) to 
ground, and the negative output terminal (Q3 
emitter) to the keying line. Connection into a 
cathode keying system will require that the 
keyer positive output terminal (Q1 collector) 
be fastened to the keying line and the ground 
to the keyer battery negative buss. In both 
cases the base, the cover, and the panels 
(chassis assembly) must be connected to 
ground for safety and shielding. 

You will find that f he PAK will give you 
many hours of outstanding service with only 
one battery and its fine operation plus its cus¬ 
tom appearance will be admired by every one 
who gets the opportunity to use it. 

.. . K3QKO 
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END of YEAR CLEARANCE SALE! 


Service Tested Equipment 


ORDERS PREPAID WITH 
CASH REMITTANCE 
IN CONTINENTAL U. S. 


TRANSCEIVERS VHF EQUIPMENT 


Collins KWM-1 

$295.00 

Eico 753 (feretory wired) 

249.00 

Galoxy 111 (demo) 

229.00 

National NCX-3 

225.0O 

Transcom SBT-3 [demo} 

199.00 

Transcom AC P/S (demo) 

69.00 

SBE SB-34 (demo) 

349.00 

Sonar 40 40 mtr, SSB xcvr 

149.00 

Sonar 12VDC Supply 

69.00 

Swan SW-175 (75 Mtr) 

139,00 

Swan SW-12DC (800 Volt) 

69.00 

RECEIVERS 


Collins 75S-1 

$349.00 

Collins R-388 

459.00 

Collins R-390A/URR 

649.00 

Collins 75A-1 

149.00 

Coffins 75A-3 

239,00 

Collins 75A-4 

349.00 

Drake 2A 

149.00 

Drake 26 (like new) 

1 99.00 

Hammarlund HQ-140X 

99.00 

Hammarlund SP-60QJX 

349.00 

Hammarlund HQ-I7QC 

IbV.UO 

Hammarlund HQ-180C 

249.00 

H alii crofters SX-11 l 

129,00 

Ha flic rafters $-120 

49.00 

Hallicrafters S-76 

69.00 

HaHicrafters SX-96 

149.00 

Hallicrafters SX-110 

119.00 

Heath HR-20 

99.00 

National NIC88 

49.00 

National NC98 

59.00 

National NC270 

99.00 

Notional HR050T (4 Coils) 

159.00 

National NCI 55 (demo) 

139.00 

RME 4350 

99.00 

RME 6900 

179.00 


Clegg 99'er $99*00 

Clegg 22'er 189.00 

Gonset Comm. It 6 mtr. 79*00 

Gonset Comm* III 6 mU. 99.00 

Gonset III 2 mtr* l 59*00 

Gonset IV Comm. 6 mtr* 169*00 

Gonset IV Comm* 2 mtr, 249.00 

Gonset G-50 219.00 

Heath HA-20 6 mtr. linear 95*00 

Heath "Shawnee 1 ' 6 mtr. 1 59.00 

Irvfng 6 mtr* SSB mixer kit [new) 39.00 

Lafayette HE-45B w/vfa 79.00 

Polycom PC-6 (6 ftr.) 129*00 

P & H 600A SSB Mixer 35,00 

P & H PR600A Reg* P/S far 600A 29.00 

Tel co SB-50 6 mtr* SSB mixer (new) 59*00 

TRANSMITTERS 

B & W 5100 549.00 

Collins 30L-1 (near new) 365.00 

Collins 30S-T 795.00 

Collins 32V-1 99.00 

Central Elect, 20A with vox and 

anti-trip 119.00 

Central Elect. 100V 299,00 

Globe "Champion" 300W 69.00 

Gonset 500 W. Linear 99.00 

Gonset GSB-100 179.00 

Gonset GSB-201 239.00 

Heath "Apache" 79.00 

Heath DX-35 19.00 

Hearth DX-40 29.00 

Heath HG-10 VFO 29.00 

Heath DX-100 49.00 

Halicrofters HT-40 39.00 

Hammarlund HX-50 249,00 

Johnson Viking II 49.00 

Johnson "Ranger" 79.00 

Johnson "Valiant'' 99.00 




'fteztlc Box” 

RT1 TELETYPE CONVERTER! 


r i 

★ All transistorized, 115V- AC powered. 

★ Tuning meter, no scope needed, 

★ Selective filters minimizes interference. 

★ 13 transistors, military epoxy board. 

WIRED AND TESTED $99.50 


MISSION 


HAM SUPPLIES 


3316 Main Street 
Riverside, California 92501 


Phone 683-0523 (area code 714) 

(Calif* orders add 4% tax) 




0 % 
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Jim Kirk, W6DEG 
1551 Church St. 
San Francisco, Cal. 


Make the Most of Magazines 



And have fun doing it. 


II you throw your magazines in a pile, and 
then search for a back reference, onlv to find 
you have given it to a “bookkeeper,” you are 
not getting your moneys worth from maga¬ 
zine subscriptions. Definition of a "book¬ 
keeper”—One who borrows a book and keeps 
it. 

There is so much pleasure to be derived 
from magazines by keeping them in a handy 
file, and then having the year’s issues bound 
in a book. Of course 73, and some other mag¬ 
azines, sell binders, and you can pay to have 
them bound in a book, but all that costs 
money. Not only do you save money by doing 
it yourself, but a great deal of satisfaction and 
fun results. 

To start on the right path, and have fun 
doing it, as soon as you get the February issue 
of any magazine, measure one inch and a half 
from the. top and the bottom—punch holes 
with an ice pick, starting a file as in Fig. 1. 


Jim is 71. He’s been a ham continuously since 
I he wireless days of 1908. He teas a pionee r 
broadcaster in the West with KFFR and still 
likes to build. Almost all of his ham equip¬ 
ment is home made , as are his desk, benches , 
files, color TV and electronic organ/ 


NO 12 ANT. SOLID WIRE; 



Fig. 1. Temporary magazine file. 


When you receive the December issue, you 
have material for a book, complete with index. 
You can be your own bookbinder, and turn out 
neat volumes, improving with practice. A tip 
here, take an old book apart to see how it is 
made. 

To make a book from magazines, first re¬ 
move the wires you used for a temporary file, 
then remove the staples. A magazine such as 
73 is a cinch to bind, because it consists of 
only one folio, stapled in the middle. Maga¬ 
zines put together as QST are, are more diffi¬ 
cult, because they consist of a hunch of folios, 
stapled on the ends and glued together. They 
are not impossible, though. You remove the 
staples, and then separate the folios. The front 
cover and back of QST are one piece. I cement 
the cover to the first folio and throw the back 
away. It onlv contains an ad. (Forgive me, 
RCA). 

i he next step is the construction, and use, 
of a sewing frame (See Fig. 2). Glue a folded 
piece of heavy wrapping paper (you can get 
it free) to the front of the January issue and 


ELECTRICIANS CLOTH TAPE 



Fig. 2. Sewing frame for books. 
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ADD PUNCH AND CLARITY TO YOUR SIGNAL! 


• INSTANTANEOUS LIMITING ACTION 

• NO APPRECIABLE DISTORTION 

• COMPLETELY COMPATIBLE WITH SSB 

• TALK POWER GAIN AT LEAST lOdb 

• OPTIMUM FREQUENCY RESPONSE 

• INSTALLS IN MICROPHONE LEAD 

• ALL SOLID STATE PRINTED CIRCUITRY 

NEW 



COMDEL SPEECH PROCESSOR MODEL CSP 11 


A prototype of the CSP 11 has proved itself an effective communication aid on the amateur 
bands over several years. Its prominent feature is the instantaneous limiting action without 
the harmonic distortion which often makes the use of conventional speech clippers mar¬ 
ginal, particularly with SSB transmitters. Designed for relatively insensitive high Z micro¬ 
phones—a gain control is provided—the unit will enhance the intelligibility of voice signals 
considerably under difficult conditions. “MIL 1 ' design and construction is employed 
throughout for high reliability and long life. Power is obtained from internal batteries (6 
"D” cells—life exceeds 300 hours) or external source. Free brochure will be sent on 
request. 

PRICE: $111.00 POST PAID IN U.S.A. (Mass, residents add 3% tax) 

COMPEL INC -218 BAY ROAD-HAMILTON, MASS.-01982 


to the back of the December issue. If you 
want to be fancy, an art store will sell you 
pretty designed paper for this purpose, al¬ 
though the main idea is to buy as little as 
possible. Let your motto be—Use materials at 
hand. 

Place the hist lolio on the box under the 
frame, and punch holes in the folio with an 
ice pick. Sewing it with white “button” thread 
is easv, Alter vou have sewed a years issues 

* * m 

together, place the "book" in a home made 
clamp, and glue the ends together, placing a 
bit of cloth or heavy paper to make it more 
solid. The glue can be glue flakes sold by 
hardware and art stores. You dissolve it in 
water and heat it on the kitchen range. (When 
the XYL is out) See Fig. 3. 

Huy an inexpensive piece of %" cardboard 
(called ‘chipboard” in art stores). Buy black 
upholsterer’s leatherette at a supply House. 
Use the thin cardboard the laundry puts in 
shirts for the center. (See Fig. 4. Take your 
book from the clamp, when the glue is set, 
and place it on the covers and glue the front 
and back. The hook can then be pressed under 
some heavy surplus equipment. 

When the book is done, an added refine¬ 
ment would be to draw the name ol the book 
and the year, and have a glossy negative 


PAPER OR CLOTH 

-- 7 



Fig. 3, Forming the book. 


photostat made. Cement ths label on the back, 
making your book easy to identify. A further 
refinement that is extremely helpful, is to go 
through your book, marking articles of ex¬ 
ceptional interest (such as this one!) with a 
little cardboard tab cemented to the page. 
This will be helpful in reviewing subjects. 

. . . W6DEG 



Fig. 4. Back of the book. 
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Allow 50c for ^ 
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shipping* 
California resi¬ 
dents include 
4% sales tax. | 
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MAY BE LEFT 
IN LINE, UP 
TO 2000 WATTS. 

6000 THROUGH 
2 METERS 



SWB-4 


QUEMENT 


ELECTRO 

1000 SOUTH BASCOM SAN JOSE, CALIFORNIA 

“Northern California’s Most Complete Ham Store" ® 

SINCE 1933 I 



LIFE SUBSCRIPTION $40 

Limited Offer 

Act Now . . . and ad that jazz 


Since the prices on everything are going up 
these clays we thought it might be cuaint to 
see il anyone ready gives a hang about prices. 
73 costs $7.20 a year on the stands now and 
we’re selling more than ever. Of course our 
regular subscription rate of $4 per year can’t 
last much longer, obviously. We’ve held that 
price 1 or a long time now and the magazine 
is a lot larger (and more interesting, I ween) 
than Brand Y at S3 per year. 

At any rale, for a limited time we will ac¬ 
cept lifetime (yours or 73’s > subscriptions to 
73 from licensed amateurs (none of that sub¬ 
scribing for the jr. op stuff) with U.S. post 
office addresses (foreign postage is rough) 
until (according to the postmark) December 
24th (midnight) 1966. No discount for cur¬ 
rently running subscription . . . sorry about 
that . . . too much bookkeeping. And don't 
forget to notify us on your demise. 

While this offer is open to anyone, we do 
particularly favor lifers who smoke, drink, and 
test poison gases for a living. Mail to 73, 
Peterborough, N.H, 03458. 


- $40 enclosed. 

Name --Call. 


Address 


City -State_ ^ZIP_ 

(vy important) 
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"YOUR COLLINS HEADQUARTERS 

HAMMARLUND I 

S *AN / i \ 


\ 

HT-GAIN 


• Compact 

• Accurate 

• Self-contained 

• Highest Stability 

• Heavy Dip 


ALL-TRANSISTORIZED 
GRID DIP METER 


Allow 11,00 for 
picking and 
shipping. 
California mi- 
dents include 
4% >tl«k fax. 


Assembled & fen- 
frd, complete with 
ilat coils, ear phone 
end battery. 


jm NEVER BEFORE 
W HAS A PRECISION 
INSTRUMENT LIKE 
THIS BEEN OFFERED 
AT SUCK A LOW PRICE. 


VIRT RICH LOOKING 12 "X34"JE2WOOD CABINET CONTAINS TWO TIN 
INCH MATCHED CLOCK! WITH CHROME TRIM RING! AND STYLING fO 
INHANCT ANY lOQM. lift SWEEP IlCONP HANDS, SHIPPING WT, 30 III 


TUNES 500 Ke 
THRU l 50 Me 


GDM-3 


DOZENS OF USES 


OUR FAMOUS MT-2 VOM 


LOOK 1 professional 

m • tt#r*0 Of mgnogrol listening 

20-20,000 CPS 8-16 OHMS 


Allow 11,00 for 
pacing and 
shipping. 
California ml- 
den ft include 
4% sate* tax. 


OHMS dCl O OR 1% 

9 ^ 9 D *•* 

POST-PAID USA 


QUEMENT QPH-1 

$12.95 


Supplied with butteries 


$31.95 PAIR 


POPULAR MT-1 VOM 


QUEMENT 

I [FLEXIBLE NECK 
I FLASHLIGHTS 

| HANDIEST TOOL 
! IN YOUR SHOP 


Allow 50c for 
packing and 

ihnppsng, 

California rasi- 
den 1 1 Include 
4% tales tax. 


A ' ■ • 


Allow 50c 
for packing 
t tHipping, 
Caltf, r**V- 
dams add 
4% |i?*i t*jt 


GOOD THROUGH 
2 METERS 


I SINCE 1933 


Phone CY 4-0464 


FAST SERVICE 


QUEMENT ELECTRONICS 


SAN JOSE, CALIFORNIA 


1000 SOUTH BASCOM AVENUE 


Northern California's Most Complete Ham Store 
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John Schultz W1DCG/W2EEY 
40 Rossie Street 
Mystic, Ct. 06355 


A Coax Coaxial Antenna 

Here are two extremely simple and inexpensive methods for 
constructing a coaxial antenna , which may be used for home 

station or field-day use. 


Flie use of coaxial antennas has usually, ex¬ 
cept for some 10 meter commercial versions, 
been restricted to the VHF range because of 
constructional difficulties. The antenna has the 
same low-angle radiation characteristics and 
lack of feederline radiation qualities as a 
ground plane but is less conspicuous in ap¬ 
pearance because of the lack of radials. 

The usual base-supported coaxial antenna, 
made from tubing, is shown in Fig. 1. How¬ 
ever, a number of “field-day” type coaxial 
antennas can be made using only coaxial cable. 
Such construction is as inexpensive as possible 
and allows easy suspension of the antenna 
from a tree or other support. 

One of the earliest types of field-day coaxial 
antennas was a form used by the Army and 
called a “limp” antenna (Fig. 2). The coil on 
the bottom of the antenna was resonated to 
the antenna frequency and served to decouple 
the shield of the coax above it, thus allowing 
the shield to act as the skirt of a coaxial an¬ 
tenna. Tire coil was resonated either using a 
calculated chart or with the aid of a grid-dip 
meter. The difficulty of constructing a support 
for the coil plus the fact that the resonance 
of the decoupling coil was fairly sharp de¬ 
tracted somewhat from the usefulness of the 
antenna as a military' field expedient. Dimen¬ 
sions are given for coils for 10 and 15 meters. 
By' the way, il anyone knows the derivation of 
the term “limp” antenna, I would appreciate 
hearing about it. 


Another expedient method of coaxial an¬ 
tenna construction I heard about was to re¬ 
move the jacket from a length of coax, loosen 
the shield, and then pus) the shield over the 
jacket on the remaining length of cable—thus 
using the shield to form a skirt (Fig. 3). The 
idea sounds extremely simple but when I tried 
it, I found it to work only with the larger 
cables (RG-8) and then only with a great 
deal of effort. 

In the frustrating process of trying the 
above method, 1 developed another extremely 
simple method of forming the skirt. Basically, 
the shield is slipped off from a larger size 
coax (RG-8) and then the shield is slipped 
over the jacket of a smaller size coax (RG-58 
or RG-59) and used as the skirt of a coaxial 
antenna. The shield, when it is placed over 
the RG-58 or RG-59 should be stretched 
smooth so it will Dug” (lie cable jacket. This 
process will elongate the shield somewhat and 
it should be remeasured and trimmed as neces¬ 
sary’ and then taped every few feet to prevent 
it from changing dimension. 

For a quick “field-day” setup, ihe jacket and 
shield can be removed from a piece of RG-58 
to the required radiator length and the skirt 
(RC-S shield) soldered directly to the RG-58 
shield. However, flexing will, over a period of 
time, tend to break the relatively small solid 
conductor of the RG-58 inside the dielectric 
where the skirt and shield join. Therefore, for 



Fig. 1. Basic coaxial an¬ 
tenna. Making the skirt 
5% longer than the ra¬ 
diator improves band¬ 
width. 


Fig. 2. “Limp” type of 
coaxial antenna. For best 
results, the decoupling 
coil resonance should 
be checked with a grid 
dipper. 


INSULATOR 


COAX _* 

INNER 

CONDUCTOR 


RG-5S 

RGB, 

FTC. 




COIL OF COAX WOUND 
ON 5“ DIA, FORM. 

MS iMETEftS .4 TURNS 
Mt^ERS - tO tjrns 


74 


73 MAGAZINE 












































SHIELD PEELED SACK 



JACKET 


DIELECTRIC 


Fig. 3. Reefing the shield of RG-8/U back over 
the jacket makes a fine skirt—if you have a 
great deal of patience! 


a more permanent installation, the use of a 
PL-259 plug and SO-239 receptacle should be 
used to make the joint between tlie radiator 
and skirt. The RC-58 can he connected to 
the PL-259 in the usual manner, using a re¬ 
ducer insert and the skirt soldered directly to 
the rear flange of the PL-259. A large solid 
or stranded conductor (the center conductor of 
the length of RG-8 from which the shield was 
removed or #14 copperweld) is soldered to 
tlie SO-239 to form the radiator section (Fig 4). 

After using an antenna of this type on 15 
meters for some time. I decided to make a 
dual-band version tor 10 and 15. My first 
thought was to place another skirt for 10 
insulated from and over the 15 meter skirt and 
add a 10 meter radiator section in parallel with 
the 15 meter one. Although coax is available 
to do this type of construction, I first tried 
adding only the 10 meter radiator section. 
The SWR was low (1.7 to 1) on 10 and the 
antenna performed well enough that 1 com¬ 
pletely forgot about adding the additional skirt. 
For perfectionists, however, RG-14 seems to 
provide the next usable shield size! 

The coaxial antenna should, of course, be 
vertically mounted for an omnidirectional pat¬ 
tern. However, tlie re is no reason why it 
can’t be used horizontally also as a temporary 


Fig. 4. Use of a P1.-259 
and SO-239 to make con¬ 
nection between skirt 
and radiator. Dimen¬ 
sions are as shown in 
Fig. 2. 


RAOIATOP 


1/4 A 


1/4 A + 5 % 


UN- MODIFIED 
RG-59 


LOWER SKIRT 
CONNECTED TO ^ 
RG-5S SHIELD HERE 


1/4 A 


1/4 A 


i! 


. j * 


' 2nd RADIATOR 
FOR DUO-BAND 
VERSION, SPACED 
r FROM OTHER 

radiator 




SO-259 


PL-ZW 


tG-B SKIRT SOLDERED 
TO PL-259 FLANGE 


RG“59 


Fig. 5. Basic details of 
the double-coaxial an* 

COAX TO XMTR tenna. 


antenna. The pattern will then be basically 
the same as a center fed dipole at die same 
elevation. For experimenters who have a bit 
of space, there is always the double coaxial 
antenna which will further improve low-angle 
radiation (Fig. 5). Note that the lower skirt is 
connected to the RG-58 at its lower end. 

. . . W1DCG 



Give “him” or “her” 


THE ALL-SEASON 


GREATEST VALUES EVER OFFERED 


A 








The design, craftsmanship and 
technical excellence of Telrex — 

“Beamed-Power” 
“Balanced-Pattern’' Rotaries 

have made them the standard of 
comparison throughout the world! 
Every Telrex antenna model is 
engineered, precision machined, 
tuned and matched, then calibrated 
for easy and correct assembly at 
your site for repetition of our 
specifications without ‘cut and 
try' and endless experimentation. 


Also: Rotator-Selsyn-Indicator 
Systems, Inverted-V-Kits, 
“Baiuns," Towers, “Bertha" Masts, 
12-Conductor Control Cable 
and Co-ax. Send for PL67. 


Communication 

Engineering 

Laboratories 


rex 


ASBURY PARK, NEW JERSEY 07712, U.S.A. 
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DX CALENDAR 


SUN 

MON 

TUE 

WED 

THU 

FRI 

SAT 






good 


tair 


poor 


VHF 
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| y | Very difficult circuit this period 

"I Next higher frequency may be 
J useful this period 
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Richard Factor WA2IKL 
115 Central Park West 
New York, New York 


Cheap DC To DC Conversion 

Need about an amp at 24 volts in your car? Like to run 
your 12 Yolt radio in your Volkswagen? This is for you. 


In mobile operation, it is frequently desir¬ 
able to increase the battery voltage to some 
higher value. Although this article will specifi¬ 
cally describe a emit for converting 12 V to 
24 V, the circuit can be used for other volt¬ 
ages up to about 35 with u power limitation 
ol about 125 watts. The particular unit de¬ 
scribed is being used to power a transistorized 
transmitter which wouldn’t draw sufficient 
current with 32 V input. A smaller unit could 
be built to run a 12 V receiver in a Volks¬ 
wagen, a larger one to power some of the sur¬ 
plus 28 V equipment on the market. The cir¬ 
cuit is unusual in that it uses no rectifiers to 
change the ae to dc. In fact, it can be made 
to work with only three components! 

When I said that the circuit uses no recti¬ 
fiers, I was being somewhat misleading. In 
actual fact, the transistors that do the oscillat¬ 


ing also do the rectifying. To see how this can 
come to pass, let’s look at the circuit: Assume 
Ol has just been turned on. There is a cur¬ 
rent in the upper half of the primary and 13 
volts is being developed in each half of the 
feedback winding. Summing voltages around 
I he circuit, we have 13 volts between A and 
B, —1 volt between B and C (because of the 
forward conduction ol the emitter diode), and 
12 volts (the suppK voltage) between C and 
D. This gives a total of 24 volts between A 
and D. Although there is 13 volts developed 
in the other half ol the feedback winding, it 
is not conducted because (he emitter diode 
of Q2 is reverse-biased. When the core satu¬ 
rates, the current in the feedback winding re¬ 
verses and turns on Q2. 1 The relative polari¬ 
ties remain the same, so there is 24 V dc be¬ 
tween A and D. with the two transistors act¬ 
ing as a full wave rectifier. Cl is a filter ea- 


—---- 
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/PS 
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T! 

or.oz ■ general purpose 



POWER TRANSISTORS 



T1 * ARNOLD ENGINEERS 

MO. 5387-DA .373" i ,375" 
WITH WINDOW 

PRIMARY - 56 TURKS HO. I6,CT 
FEEDBACK-68 TURNS Nai3,CT 


+ 6 tzv 


Fig. 1. Schematic diagram of the 12 to 24 
volt converter. It's good for about 1 ampere 
output at 24 volts. 





Here it is. The heat sink came from Meshna 
(#223) and cost 45tf. 
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WTW News 




Gay Milius W4NJF at his station in Norfolk, 
Virginia. Gay sent in the first 100 cards for 
WTW and earned WTW Certificate Number 1. 
Besides his DXing activities, Gay serves as 
stateside QSL manager for several harried DX 
stations. 


Worked the World 


Certificates issued to 15 November 1966 
SSB WTW-200 1. Bob Wagner W5KUC 

SSB WTW IOO 1. Gay Milius W4NJF 

2. Bob Wagner W5KUC 

3. A. B. Hopple W3DJZ 

4. Bob Gilson W4CCB 

5. Jim Lawson WA2SFP 

6. Joe Butler K6CAZ 

7. Warren Johnson W0NGF 

CW WTW-100 1. Vic Ulrich WA2DIG 


Bob Wagner W5KUC qualified for the first 
WTW-200 Certificate when he sent in over 200 
cards from countries worked since May 1st. 
A superb job of sorting out the rare ones; I 
wonder if that four element beam at 170 feet 
might have something to do with it? 


pacitor and HI is for easier starting under no 
load. 

Transformer design can be found in an 
article by K2BQK." 1 used the same core be 
did, which was an Arnold Engineering 5387- 
1)4. II yon wish to design for different volt¬ 
ages. remember that an extra turn or two 
should be added to the feedback winding to 
eompensiate for circuit losses and voltage drop 
in the emitter diode. Most of the precautions 
normally taken lor preventing high voltage 
damage can be ignored since there is no high 
voltage present. Both windings were wound 
directly on the core using the spaces between 
one winding for the other. I he toroid was then 
covered with one layer of electrical tape and 
mounted by its leads on two terminal strips. 

As can be seen from the schematic (Fig. 1), 
the entire dc output current flows through 
the bases of the transistors. Since the base 
current rating of most power transistors is one 
third to one fifth that of the collector current 
(lie most economical use of this circuit would 
be to multiply the voltage about four times. 


If you need 24 V in a 6 V car, you’re in luck. 
II you want 24 V from 12 V, the circuit will 
he just as efficient but part ol the capability 
of the power transistors is wasted since the 
collector current must be limited to twice the 
base current* Since l paid 29 cents for the 
pair, 1 don’t leel too guilty. Jf substantial 
power is required (over 30 watts), it is neces¬ 
sary to use auto radio transistors such as the 
2NI74 or 2N443. It is not recommended that 
the output voltage be greater than 35 unless 
vou’re sure that the transistors can withstand 
the voltage. It might be a good idea to put 
spike suppression capacitors from the base to 
the emitter of each transistor in this case. 

To those of you to whom 24 volts in the 
car is about as useful as one tube of epoxy, 
vou can build one to amaze and mvstifv vour 
friends. 

. . .WA21KL 

■For a more extensive theoretical development of the 
saturated core oscillator, see D- C, Transformers, B. E. 
Harris, W6ANU; 73, Oct. 65, P. 102. 

'^Design mul Construction of Mobile Power Supplies, QST, 
April I960. 
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NEW IMPROVED #131-24 
CLOCK MOVEMENTS 


-24 HOUR READOUT 
Front panel time reset 


Consists oh Tymofer Digital 
Clock Movemonl, Mounting 
Bracket, Window Escutcheon 
Assembly, 2 Time Resel 
Assemblies, a 


Most Pooli lar Gift! 


24 HOUR 
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WALNUT OR EBONY 


# 100—24H 

PREPAID USA 


SINCE 1933 


FAST SERVICE 


Phone CY 4-0464 


QUEMENT ELECTRONICS 

1000 SOUTH BASCOM AVENUE SAN JOSE, CALIFORNIA 

"Northern California's Most Complete Ham Store" 
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Sam Kelly W6JTT 
12811 Owen Street 
Garden Drive, Cal. 


Storage Batteries 

Whether you use new or surplus storage batteries, 
this article will provide you with much useful data . 


Storage batteries have been with us a long 
time. The Babylonians used them, but Allesan- 
dro Volta rediscovered the galvanic battery in 
1800, and Gaston Plante came up with the 
first lead acid storage battery in 1859. 

I nti! the advent of the solid state age, ama¬ 
teur use of storage batteries was usually lim¬ 
ited to trying to re-charge the family car bat¬ 
tery, or a once a year cumbersome field day 
exercise. Inexpensive surplus storage batteries 
have made really portable operation not only 
within the means of the average ham, but a 
real pleasure. 

Two types of storage batteries are generally 
encountered on (he surplus market: Lead acid, 
similar to your car battery, and alkaline stor¬ 
age batteries. The most common alkaline bat¬ 
teries are the nickel-cadmium and the nickel- 
iron (Edison) cells. 

When buying a surplus battery carefully 
inspect the case for cracks. Check the terminal 
posts for looseness or signs of internal dam¬ 
age. Remember, there may be a good reason 



HOURS 

Fig. 1. Charge and discharge curves for lead- 
acid cells. 


for Uncle Sain to sell the battery! Buy the 
most recent battery possible (if they are 
dated). The negative plates of dry charged 
lead-acid batteries tend to oxidize rapidly on 
exposure to moist air, so look for the ones that 
still have the seals over the filler plugs. 

To get the best performance and life out of 
storage batteries requires careful maintenance 
and charging techniques. Dirt, corrosion and 
mechanical damage all shorten the life of a 
battery. 

Terminal corrosion is best removed with a 
still liber brush. After the corrosion is re¬ 
moved, wash the battery with water contain¬ 
ing a mild detergent, and rinse with plain 
water. After replacing the connectors, coat the 
connectors and terminals with a light coat of 
cup grease or petroleum jelly to ire vent fur¬ 
ther corrosion. 

Connectors should be the proper size to 
provide maximum contact area with the bat¬ 
tery terminals. Remember, lead has about 12 
times the resistivity of copper! Always loosen 
and spread the connector for easy fitting. 
Never drive connectors on with a hammer or 
mallet as this may cause internal battery 
damage if it doesn’t crack the case. 

It is necessary to use completely separate 
sets of hydrometers and syringes for lead-add 
and alkaline batteries. The alkaline cells are 
readily damaged by impurities, especially 
acid. The Anny even insists that completely 
separate sets of tools be used. 


Sam is an electronics engineer for the Inter¬ 
state Electronics Corporation. He has a BSEL 
from California State Polytechnic College and 
enjoys high frequency ham construction. 
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I lie electrolyte should he kept at the recom¬ 
mended level. II electrolyte is lost by spilliny 
i ©place it with electrolyte. If the loss is due 
(<> evaporation or electrolytic decomposition 
I i mg the level up with distilled water. Don't 
use tap water as it may contain mineral im¬ 
purities harmful to the battery. 

Lead acid batteries 

These are by far the most common surplus 
batteries. 1 he small 6 volt Sniper Scope units, 
and the cased 4 volt Marine Corps walkie- 
talkie units are most desirable. Most of these 
batteries come dry charged. Dry charged bat¬ 
teries are activated by addition ol sulphuric 
acid electrolyte. This is usual E available at 
local battery shops. The most common specific 
gravity is 1.280. The electrolyte should be at 
least 60 degrees F before filling. Fill slowly 
until the electrolyte fills about half the battery. 
Allow the hatterv to stand lor 15 minutes. Tap 
it gently several times during this period to 
release the trapped gas. Continue to fill with 
electrolyte to the operating level. The battery 
should then be placed on a constant voltage 
charge (2.5 V/cell) until it is fully charged. 

Battery life is largely determined by the 
charge-discharge cycle, charging at loo high a 
rate will cause the battery to heat up rapidly 
and gas excessively. This can damage the 
separators and buckle the plates destroying 
I lie battery. A temperature corrected hydrom¬ 
eter is desirable for checking electrolyte spe¬ 
cific gravity during operation and charging. 
An approximate state of charge can be found 
from the specific gravity. For most high dis¬ 
charge rate batteries, a specific gravity of 
1.280 represents full charge, and 3.100 com¬ 
pletely discharged. 

For constant voltage charging, the voltage 
should not exceed 2.75 volts per cell. For con¬ 
stant current charging the current should be 

approximately 1056 of the rated battery capac¬ 
ity. 

Alkaline batteries 

Nickel-cadmium and nickel-iron (Edison) 
are the two alkaline cells commonly found on 
the surplus market They have the same posi¬ 
tive plate material and use the same electro¬ 
lyte (Potassium Hydroxide). 

Unfortunately, all of the Edison cells I have 
found in surplus stores have been badly dam¬ 
aged. Thanks to design changes in certain 
anti-aircraft missile systems there is a good 
supply of new. small nickel-cadmium cells. 
These cells are of two types, the hermetically 
sealed type containing electrolyte, and the 



Fig. 2. Typical discharge curve for nickel- 
cadmium cell. 

dry charged type. 1:1 you get the dry charged 
type you will have to obtain vent plugs to re¬ 
place the shipping plugs or you will rupture 
the cases on charging. Vent plugs are packed 
in the carton with the cel's, but they have a 
habit of getting lost in surplus stores. 

The potassium hydroxide electrolyse can be 
obtained from three 1 sources: L, Surplus. The 
electrolyte is packed in cartons ready for use. 
Read the label carefully. It should have fed¬ 
eral stock number FSN-6810-543-4041 printed 
(jn it. 2, Chemical supply houses. It can be 
ordered as a powder or in tablet form. Order 
potassium hydroxide, reagent grade and spe¬ 
cify that it is for batteries. You will need dis¬ 
tilled water to dilute it to the proper specific 
gravity. WARNING: Always add the potas¬ 
sium hydroxide to the water, never the water 
to the potassium hydroxide! Proceed slowly. 
The chemical reaction liberates heat which can 
cause the solution to splatter if you aren't 
careful. Both the chemical and the solution 
are highly caustic. They will do a fine job of 
dissolving skin. It is quite poisonous so store 
it carefully out of the kids reach. Mix accord¬ 
ing to the directions, or approximately 9 
ounces of the powder to a quart of distilled 
water. The specific gravity of the solution 
should be 1.32. Check it with a hydrometer, 
but not the one you use for lead acid bat¬ 
teries! 3. Your local druggist can make up 
small quantities for you. 

Fill the cells to the level mark, or just above 
the top of I he plates using an electrolyte 
syringe or a large eye dropper. Tap and 
squeeze the cells to release the trapped air. 
Allow he cells to stand for at least 15 minutes 
before charging them. 

A rule of thumb is to charge the cells for 
15 hours at a rate equal to 10% of their rated 
service capacity (for a 10 amp cell the charg¬ 
ing rate would be 1 amp for 15 hours). The 
final charging voltage will be 1.45-1.50 volts. 

Since it is very difficult to determine the 
state of charge of these cells it is advisable to 
charge used cells in this manner before use. 
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Front view of the home-brew 10 A battery 
charger shown in Fig. 3. 


After charging the cells let them stand two to 
four hours before adding distilled water (if 
necessary) to adjust the electrolyte level. 

The cells are rated at 1.25 volts under nom¬ 
inal load. Open circuit voltage of fully charged 
cells runs about 1.33 volts, i he voltage when 
loaded to the ten hour discharge rate ranges 
from 1.2-1.35 volts depending on state of 
charge. The state of charge cannot S)e deter¬ 
mined by measuring the specific gravity of the 
electrolyte. One method is to measure the cell 
voltage under load. The standard ten hour 
discharge rate is normally used. Table 2 
shows the approximate relation of cell charge 
to cell voltage. As you can see from figure 2, 
tin's is a very Hat discharge curve. A more ac¬ 
curate way is to measure i he current flowing 
into the cell when it is connected to a con¬ 
stant 1.50 volt source. If 'he current is less 
than 5% of the 10 hour rating you can assume 
that the cell is fully charged. 

Paralleling of nickel-cadmium cells to in¬ 
crease the current capacity of the battery is 
not recommended. The internal resistance 
varies sufficiently so that it is difficult to pre¬ 
vent cells from over charging, failing to 
charge, and from reversing polarity. 

Charging 

Two methods of charging are commonly 
used for either lead-acid or alkaline batteries. 
They are the constant voltage and constant 
current methods. 

The constant voltage method is the easiest 
to use providing the charger has adequate ca¬ 
pacity. Initial charging rates for a fully dis¬ 
charged battery are high, running from 3-5 
times the 10 hour rate for nickel-cadmium 
batteries, and 6 times the finishing rate for 
lead-acid batteries. The advantage of constant 
voltage method is that it is difficult to over 
charge the battery. 

When using the constant voltage method 
on lead acid batteries you can take advantage 
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of the “quick charge” technique used by 
service stations, A high percentage of the 
charge can be put back into the battery in a 
short period of lime—if you are careful. The 
rule is to keep the charging rate (in amperes) 
less than the number of ampere-hours out of 
the battery. For example, if you have used 
the battery for two hours at a five amp rate 
you can charge it at a 10 amp rate. 

W hen using the constant current method 
care must be taken to prevent over charging. 
For lead acid cells this can be done by check¬ 
ing specific gravity oi the electrolyte. For 
nickel-cadmium cells charge at the rated cur¬ 
rent until the cell voltage reaches 1.45-1.50 
volts. 

Fig. 3 is the schematic diagram of the bat¬ 
tery charged. It is a simple bridge rectifier 
device built into a case made from a BC- 
375-E timing unit. A Variac provides continu¬ 
ous voltage adjustment, while the transformer 
provides isolation and voltage step down. Ai 1 
components except the rectifiers are mounted 
to the front panel. The rectifiers, on insulated 
heat sinks, are mounted to the cabinet. The 
meter serves a dual purpose, reading either 
voltage or current. 

A three wire power cable is used to provide 
added safety. Tliis unit was built for less than 
half the cost of a 10 amp commercially built 
home tvpe charger. 

... W6JTT 



Interior of the battery charger showing parts 
layout 
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LOOK at your low Monthly Payment 

AFTER JUST *5- DOWN 



Galaxy V 80-J0m Transceiver.(14.98)5420.00 

Galaxy 2000 Linear.(16.06) 450.00 

Galaxy COMM-I Transceiver.(17,69) 495.00 

AC35 AC Supply (IIOv only). 79.95 

AC35/220 AC Supply (M0-220vAC). 89.95 

DC35 !2vDC Supply.... 99.95 

RV-I Remote VFO. 69.95 

RX-2 Special VFO (MARS, etc.). 89.95 

Crystals for Special VFO. 6.50 

DAC-35 Deluxe Accessory Console ........ 99.95 

CAL-35 Crystal Calibrator ... 19.95 

VX3S VOX. 29 95 

MMB Mobile Mounting Bracket.. 7.95 

ZMM Hi-Angle Mobile Bracket ............. 3.00 

MS-1 Mobile Speaker ... 2.99 

SC35 Speaker Console. 19.95 

NOX-l Novice Adaptor for Galaxy V. 24.95 

REJ-I Rejector Notch Filter. 39.95 

AC Supply for Above.. 6.95 

CW-! CW Monitor .. 29.95 




■rakOtas 


To get our 
deal on any 
new GALAXY 
equipment 

USE’ HANDY 
COUPON BELOW 



Terry Sterman, W9DIA 
Proprietor 


Ray Gr :n ier. K9KHW 
Mgr. Mail Order Sales 


\S CHECK THESE GALAXY FEATURES: 

j | 300 watts — conservatively rated 

| | "Smallest” of the hi-powered transceivers 

( | Selectable Sideband 

a 21 kc McCoy Filter 

[ | Complete 80-l0m Coverage 

[71 Stability — Personal Drift Chart of every 
Galaxy V that comes off the line goes 
with the unit to ns new owner 


ORDER TODAY! - DIRECT FROM THIS AD! 


Order $50 or more of new Galaxy Equipment & 
we’l! ship PREPAID (our expense) in USA. 



AMATEUR 

ELECTRONIC 

SUPPLY 

4828 West Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 
Phone (414) 442-4200 


MILWAUKEE STORE HOURS; Mon & Fri-9 am to 9 pm: 

Tues, Wed, Thurs-9 am to 5:30 pm; Sat-9 am to 3 pm 


IMPORTANT! - Be sure to send all Mail Orders and 
Inquiries to our Milwaukee store, whose address is 
shown above. VISIT — Please do not write the fol¬ 
lowing Branch stores — they are set up to handle 
walk-in trade only- 


CHICAGO, ILLINOIS 

6450 Milwaukee Avenue 
Phone (312) 763-1030 


ORLANDO. FLORIDA 

19 Azalea Pk. Shpg. Ctr. 
Phone (305) 277-823 I 


CHICAGO & ORLANDO STORE HOURS: Mon, Wed. Thurs - 
12 to 9 pm; Tues & Fri- 12 to 5:30 pm; Sat- 10 am to A pm 


To 


AMATEUR ELECTRONIC SUPPLY 
4828 West Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 C 


I am interested in the following new equipment: 


I have the following to trade: (what's your deal?) 


Ship me the following New Equipment: 


I enclose S. 


I will pay balance (if any) 


□ COD □ 1 year □ 2 years □ 3 years 




Name 


Address 
City_ 


State 


Zip 


I 


□ Send Reconditioned Equipment Bulletin 
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Wayne Green KC4AF 


Navassa Revisited 


For about two years now I’ve been trying 
to get the U.S. Coast Guard to give permis¬ 
sion for me to return to Navassa Island for 
a short DXpedition. They have steadfastly 
refused, giving no real reason for the refusal. 
Dick, W0M LY, has been after them about 
this, too, and he believes that the problem is 
a 75 meter phone ham among the top echelon 
ul the Coast Guard who has decided that 
DXpeditinners can just drop dead. I find this 
hard to believe, but I do admit that we have 
been faced with what has seemed like a sense¬ 
less decision to keep DXpeditions off Navassa. 



Don W9WNV (standing) and Herb K1IMP 


Navassa is a small island about one mile in 
diameter lying between Jamaica and Haiti in 
the Caribbean, It has no beach and can only 
be mounted by climbing a very difficult steel- 
rope ladder set in a slight indentation in the 
otherwise unbroken cliff that runs all around 
the island. Fortunately for us hams the Coast 
Guard has a winch set up. Back in 1958 when 
six of us mounted Navassa (with Coast Guard 
permission) we hauled our gear up with this 
winch. At that time I got the call KC4AF. The 
station was set up and operated for four days 
and made over 7000 contacts during that 
time. 

No one has set up on Navassa since our 
little visit in 1958 and by now quite a 
few fellows "needed” Navassa. Don Miller 
W9WNV decided not to wait around for the 
Coast Guard to give its permission. He and 
Herb Kline KlIMP stopped off there for a 
short visit and signed K1IMP/KC4 instead 
of getting a regular KC4 call, which is only 
available with Coast Guard permission. We’ll 
get the full story of their visit later, but I 
understand that it didn’t take the Coast Guard 
long to send a plane down to see what was 
going on. We’ll all be interested in hearing 
about how the CG went about prying them 
loose from the island while the pileups were 
still in progress. 



Operating position on Navassa 
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Notice the defaced government property. For 
shame! 


Don reported that lie looked all over £01 
im \\'2NSD call letters on the landing spot 
so he could blank them out with his. Hell, heh! 

I didn’t put my call there, just on the photo , 
X printed on the cover of CQ at the time. Don 
came armed with a big bucket of paint and 1 
see by the photos that he and Herb did put 
their calls all over everything. Tsk, tsk, fellows 
. . . defacing government property. 

. . . Wayne 



This is a shot on the St Peter and St. Paul 
Rocks (PY0XA), another recent Miler DXpe* 
dition 


The Dependable Line of 

ANTENNAS 

MOUNTS 

COILS 



232XC Base Mount Htjvy Duty- Duuhlt Tariffed 
Spring ( 043C. Conn .. 9 85 

232XS5C Base Mount Heavy Duty Double Tapered 
Spring Spec, Stainless — Coax Conn. . . 14 95 

32! or 321C Bast* Mount—Where no spring desired" 
with rigid type ball joint . 7.95 



No, 444 
Universal 

$17.80 



No, 445 
Mount 
$7,95 



No. 446 
Mount 
SJ3.45 



DELUXE ULTRA-HI "Q" COILS 

Extremely efficient for SSB operation aod with power units. 

New design f*ir higher 1 Q\ top elUriw and lighter \\ eight. 
Sit arcing uilh high power trafi?mlller^ For u-e with 3 M. 
base sect4on and till* whip 


l"> meter 

5 6.93 

2374 Kr 

$15.95 

meter 

6.95 

liTdS Kr, 

J5.95 

til meter 

8.95 

27 dx Kr. 

15,95 

ITv r 'rtil mirier 

9.55 

t ’»ll 7. “i Ki 

Id. 95 

Did imrier 

M.95 

1 ‘iftfi K r . 

IQ.95 

2251 Kc. 

IS. 95 

1325 Kr, 

MU)5 


DEPT. 73 AREA CODE 213, 731-2551 



DECEMBER 1966 


87 































































Swan 350 


Happiness Is A Swan On Christmas 


I have written a great deal about Swan in 
the past year, my ads having appeared in 73 
Magazine, and other magazines as well. Suffice 
to say that I consider Swan to be the over¬ 
whelming choice in America today for small 
transceivers More Swans have been sold than 
all of the other brands put together and this 
is not an exaggeration. The fundamental rea¬ 
son why America has taken to Swan is the 
fact that you get the most for your money in 
this set—the maximum frequency coverage, 
the most power, and the greatest choice of 
options on accessories. Swan is an attractive 
piece and Swan sounds good when you listen 
to it on the air. 

We carry the complete Swan line, and be¬ 
cause we keep in close touch with the factory, 
we can introduce new models to the public 
before other distributors can. For example, we 
have sold more of the Model 250 6-meter side¬ 
band transceivers than any other dealer as of 
October 1966, and we will shortly have the new 
6-meter kilowatt linear with '2000 watts of 
PEP. This will sell at $543, with tubes. 

The largest seller continues to be the model 
350. This is a 5-band complete-coverage trans¬ 
ceiver providing AM, CW, and sideband opera¬ 
tion. Its companion is the Model 400. Let me 
describe the difference between the two. The 
350, with an appropriate power supply is a 
complete package requiring only a microphone 
and a suitable load. The Model 400 requires an 
external VFO in addition to a power supply, 
microphone and load. In other words, the 350 
has a VFO; the 400 does not. The 350 was de¬ 
signed to be a basic set, providing the means 
for the owner to add the accessories of his 
choice. For example, with the 350 you can pur¬ 
chase a calibrator at $19.50. This will enable 
you to have lOOkc markers throughout the 
set’s spectrum and it is easy to install—takes 


only about an hour. If you are one of those 
rare fellows who wants to defy convention and 
operate on the opposite sideband from most 
of the gang, the other sideband kit is available 
for only $18, Ordinarily, of course, the 350 
comes through with lower sideband on 80 and 
40. and upper sideband on 20, 15, and 10. By 
contrast, the Model 400 includes the calibrator 
and the opposite sideband and a built-in 
speaker. You might think of the 400 as being 
a deluxe version of the 350. The price of the 
350 and the 400 is the same—$420 each. Oh 
yes, I forgot a most important part—the 
transistorized VOX. The model 400 includes 
the VOX, but it is an accessory for the 350 
and costs $35. 

If you want to do it up brown and get the 
400, there is a choice of three oscillators or 
VFO’s. You can get the Model 410 which is 
essentially the same VFO as is normally found 
in the 350. This costs $95 but, unlike the 350, 
it provides for 8 ranges of 500 kc each with 
calibration better than 5kc on each band. The 
second is a crystal-controlled MARS oscillator 
which will enable either the 350 or the 400 to 
reach any frequency from 3 to 30 megacycles, 
and is available for only $45, less crystals. The 
third oscillator is the mobile model 406B sell¬ 
ing at $75. This, in reality, is a control box 
and VFO combination. When used with the 
400, it permits operating the transceiver in the 
trunk of the car and the controls themselves 
can be conveniently mounted underneath the 
dash. It is very small and compact. It includes 
an RF gain control, a jack for the microphone, 
etc. Another accessory is the remote control 
kit for trunk mounting of either transceiver. 
This is only $25. 

One of the specific reasons w f hy hams like 
Swan is the flexible design of the power 
supply. The standard supply, their model 
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Swan 250 
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117XC, sells for $95- It includes a small 
speaker, a phone jack, and a neon indicating 
light, and, of course, it matches the style and 
dimensions of the 350 and 400. It may be used 
with either the 350 or the 400 am by the 
way, many of you hams have learned to your 
disappointment that you cannot easily make a 
supply to do this specific job. The reason why 
the Swan supply is unique is that it has the 
ability to deliver a hundred voits of bias at 100 
milliamperes. Additionally, it provides 12 V 
DC at 250 mils for operating relays and, of 
course, the conventional 800V and 300V. But 
don't let me stop here. The Swan concept on 
power supply engineering makes it possible 
for you to use this same supply if you want 
to operate mobile. All you need do is to pur¬ 
chase their Model 14X for 12V grounded nega¬ 
tive applications or their Model 14XP for 
grounded positive cars, and then plug this 
module into the back of the standard power 
supply. Some of you will only want to operate 
mobile, especially those who are on the road 
all of the time. Swan has the answer: Don’t 
buy their console with the speaker and phone 
jack. Just buy the DC module and the basic 
AC supply. This is their model 14-117 and 
costs only $130, and, if you start out like this 
and later wish to convert, you can buy the 
matching console for only $20. 

I think, when you evaluate the cost of other 
manufacturers’ products, you will find it less 
expensive to put the Swan in the car to start 
with than other brands and certainly far less 
expensive to get a combination supply. 

The 6-meter 250 has created a storm here in 
the East and more and more model 250's can 
be heard nightly around 50.110. The price on 
the model 250 is only $325 which makes it pos¬ 
sible for the average ham to get on side band 
for less than the price of AM models of com¬ 
parable power. Indeed, a one popular AM unit 
provides only 48 watts of input at a nrice of 
$367. Here is a chance to get 250 watts of 
sideband operation for only $325 plus the price 
of a Swan supply. The Swan 250, like the 
other Swan models, uses a transistorized VFO. 
The basic oscillator is multiplied bv three, iso¬ 
lated and amplified, and then when added to a 
10.7 megacycle filter produces output at the 
desired 6-meter frequency. By going down to 

HERBERT W. GORDON CO. 

Woodchuck Hill, Harvard, Mass., 01151 
Telephone 6 7-456-3548 


13 megacycles, Swan achieves a relatively high 
order of stability. They have a separate con¬ 
trol for audio gain and RF gain. They have a 
noise limiter for impulse-type noise such as 
spark plugs or static, and they have available 
a special calibrator for 6-meters. This uses a 
500kc crystal and can be added for onlv 
$19.50. 

Swan’s Mark I linear complete with tubes is 
$543. It is styled as per the accompanying 
photograph to match the appearance of their 
transceivers. The unit will operate cool with 
a pair of 3-400Z*s and produce a maximum 
rating of 2000 watts PEP input. In other 
words, you can run a thousand watts of DC 
input. This is a modern air-cooled unit with 
soli<i state rectifiers engineered as a mate to 
the models 350 and 400. 

We have the other Swan products in stock 
including their antennas, and we hope to have 
their model 500 transceiver when it is first 
brought out. Swan products are guaranteed 
both by the manufacturer and ourselves and 
we are proud to state that without exception 
all Swan service has been accomplished in our 
own well-equipped shop. Swai transceivers 
have a velvety smoothness about them; they 
are easy to tune; they are engineered to pro¬ 
vide the maximum safety for their finals, and 
if you use them into a proper load, you will 
have one of the best pieces of communications 
gear available. 


Swan Mark I Linear 
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Cylindrical parabola. 


Jim Kennedy K6MI0 
2816 E. Norwich 
Fresno, Calif. 


Illumination and Parabolic 

Antenna Design 

Most moonbouncers are using or intending to use parabolic reflectors as an¬ 
tennas in their attempts to further the boundries of amateur radio. Here's 
some discussion of their problems from a welt-qualified author. 

In the UHF spectrum, the practical level 
of antenna gain attainable with a colinear 
broadside array reaches a limit around 20 dB. 
Above this value the number of elements and 
the associated feedline phase problems multi¬ 
ply at a fearsome rate. Higher gains are 
certainly possible, but difficult to achieve. The 
same is the case for the various other types of 
arrays in common use by amateurs today. 

It is because of these same problems that 
the use of parabolic antennas has become so 
extensive in the UHF and microwave region 
by the commercial services. The parabolic re- 
Ilector s ability to focus the energy that strikes 
its surface to a small point reduces the number 
of elements required to a very few. 

As activity on UHF has increased there has, 

w 

naturally, been an increase in interest in the 
various types of parabolic reflectors. This 
situation has been further inhanced by the 


On frequencies above about 300 MHz, high 
antenna gain becomes increasingly more dif¬ 
ficult to achieve witli multi-element arrays. 
This is due to a number of factors which are 
the result of a common cause—the shortness of 
the wave length. 
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occasional appearance of parabolic reflectors 
on the surplus market. 

Parabolic reflectors 

Basically, there are two types ot parabolic 
antennas: the cylindrical and the paraboloid of 
revolution. 

The cylindrical parabola is simply a sheet ol 
reflecting material bent into a parabolic shape 
in one plane only, and is the easiest to con¬ 
struct. I.t concentrates all the reflected energy 
on a thin focal line. The feed antenna must be 
an array of radiating elements fed in phase and 
placed on this focal line. There should be a 
iialf wavelength array for each half wavelength 
of reflector length in the non-parabolic plane. 

The paraboloid of revolution is the more 
familiar type of reflector. Here the surface has 
a symmetrical parabolic shape in all planes. As 
this type concentrates all the reflected energy 
to a single point, it is the easiest to feed. It 
requires only one feed antenna at the focal 
point, rather than several on a line. 

In either case the distance to the line or 
point of focus is called the focal length and is 
derived from the general parabolic equation: 

X- = 4FY 

so that 

F = X 2 /4Y 

where F is the focal length and X and Y are 
the base line and deviation from the base line 
respectively. 

Illumination 


One of the most important considerations in 
designing a dish or putting a surplus dish into 
service is that of illumination. 

Iii order to make proper use of the reflector, 
it is very important that the feed antenna place 
all of the available if energy on the reflecting 
surface. This process has been likened to light 
optics and, hence, it is, quite appropriately, 
described as “illuminating” the dish with rf. 

The ideal situation would be a feed antenna 
which produced a beam pattern such that the 
rf was distributed evenly over the entire dish 
surface but stopped, completely, just at the 
edge of the dish, so that no energy “spilled 
over.” 

It the beam is too narrow, all the energy 
will strike the dish, but the portion illuminated 
will be less than the fidl dish and hence, the 
gain is reduced. The result is the same as using 
a smaller dish in the first place. 

Should the beam pattern be too wide, the 
entire dish w ill be illuminated, however, part 
of the energy will miss the dish. This spilled 
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CORRECT UNDER OVE^ 

Fig. 2. Various degrees of illumination and 
typical associated overall antenna patterns. 


over energy is lost and, hence, the gain is re¬ 
duced. Spill over also causes side lobes, as the 
antenna will radiate energy in some other 
direction besides the main beam out the front 
of the dish. Fig. 2 illustrates these three situa¬ 
tions and shows antenna patterns that might 
be expected. 

It is well to recall that the ideal situation 
described—a perfectly uniform beam which 
suddenly and completely stops just at the edge 
of the dish—is a physical impossibility’. In 
reality, the intensity of the beam pattern of the 
feed antenna will taper gradually, rather than 
remain uniform or stop suddenly’. This itself 
generates some other problems which will be 
taken up later, but, for the moment, the ideal 
situation is of help to demonstrate the basic 
problem of illumination. 

It can be seen (lien, that the angle between 
the focal point and the edge of the dish 
assumes a degree of considerable importance. 
If the angle is either too great or too small for 
the pattern of the feed antenna, the maximum 
available gain is not achieved. 

Suppose, fur example, you wished to build 
a dish 10 feet in diameter. Let us further sup¬ 
pose that y ou have a feed antenna which will 
produce an “ideally” shaped pattern 110° wide. 
It will then be necessary to select the dish 
curvature so that the focal length will be such 
that the 110 5 angle will just touch the edges 
of the dish. The required focal length in this 
particular case is 5 feet. Just how this value of 
focal length might be obtained will be dis¬ 
cussed in some detail later. 

As it was mentioned earlier, the beam pat¬ 
tern of a real feed antenna does not have 



Fig. 3. Typical ideal and real dish feed pat¬ 
terns. 
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Fig. 4. Effective aperture versus focus-diam¬ 
eter ratio for the paraboloid of revolution. 


"ideal'' shaping. The intensity is not uniform 
and its boundaries arc not sharply defined. The 
intensity tapers off gradually and boundary 
limits can he assigned only arbitrarily. (A real 
and the ideal feed antenna pattern are com¬ 
pared in Fig. 3.) This situation complicates the 
selection of the focal length or teed pattern 
considerably. 

the feed antenna's tapering field means that 
energy reflected at the edge of the dish strikes 
the feed antenna at an angle where its response 
is lower than maximum and hence, this energy 
will be weaker than if the same amount of 
energy had been reflected by the central por¬ 
tion of the dish. Consequently the tapered feed 
field causes the gain of the dish to be less than 
the ideal value. Tills effect is the same as under 
illumination, except that it occurs gradually. 

The fact that the tapering field lias no 
sharply defined boundaries means that there is 
likely to be some energy radiated at wide 
enough angles so that it will miss the dish and 
hence, become spill over energy. 

The final value of the desired illumination 
angle is a compromise under illumination and 
spill over. The whole approach is, in turn, a 
compromise between maximum gain and 
minimum sidelobes. 

in approaching parabolic design from the 
amateur’s standpoint it would seem that the 
latter compromise should be to design the 
antenna for maximum possible gain with no 
consideration for sidelobes, except that they be 
low enough not to affect the gain of the 
antenna —10 dB or more). This lays the 
ground work for the first compromise. 

While it is not the purpose of this article to 
delve very deeply into the mathematical 
aspects of this problem, and, we have, in fact, 
already side-stepped some of the physics in¬ 
volved, for the sake of simplicity (mainly the 
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question of diffraction and its relation to side- 
lobes), for those who enjoy such discussions, 
an attempt will be made to provide some in¬ 
sight as to just bow the gain parameters, to be 
given shortly, are derived. 

Hie nomenclature in this area of physics 
seems to be somewhat less than universal and 
often ambiguous, as many of the same terms 
are used by different authorities, but often to 
describe different things. ! he liberty wifi 
therefore be taken to add to this confusion by 
inventing two more names—taper factor and 
spill over factor. 

Deriving the taper factor is a bit com¬ 
plicated and it will not be attempted here. 
This factor is the one which expresses the 
efficiency of the reflector in view of the taper¬ 
ing of the field toward the edges of the dish. 

The spill over factor is merely the ratio of 
potter incident on the dish to the total power 
radiated by the feed antenna. 

Hie product of these two factors is the over¬ 
all efficiency or effective aperture (to use an¬ 
other nl those ambiguous terms), A K , of the 
dish and, as such, is the factor by which the 

m 

actual gain of the dish is related to the ideal 
gain of the dish. It will be seen that this factor 
will van up to maximum value of about 0.82, 
in theorv, at least. 

« V 

It is probably apparent from this discussion 
that the exact shapt M of the feed antenna curve 
will I iave considerable effect on the results 
obtained with a given dish. As the shape of 
the Curve varies with different feed antennas, 
the parameters will not be the same for dif¬ 
ferent types of feeds. It is also true that the 
parameters for ;i paraboloid of revolution and 


a cylindrical parabola are somewhat different, 

In Figs. 4 and 5 the effective apertures for 
the two types of parabolics are plotted for 
various types of feed antennas as functions of 
the ratio focal length to dish diameter, after 
the derivations by Fradin. 1 

As the derivation of the various plots is 
somewhat involved, only three types ol feed 
antennas are considered here. 1 hese are, how¬ 
ever, the most common types; the dipole, the 
dipole and parasitic reflector, and the dipole 
and screen or plane reflector. A rule of thumb 
approach for other feeds will be given shortly. 

The discussion of illumination has, up to 
this point, been in terms of proper feed angle, 
however, as it greatly simplifies the actual 
design of the dish, Figs. 4 and 5 are given 
in terms of the proper ratio of focus to di¬ 
ameter which gives the proper angle for the 
desired feed type. 

(t will be noticed that the maximum efl'ec- 
tive aperture attainable in a paraboloid of 
revolution with the given feed types is in the 
neighborhood of 0.78 using a dipole and 
parasitic reflector. This occurs when the F/D 
is about 0.44. This is very nearly the maximum 
value attainable with any practical feed. A 
very carefully designed waveguide horn feed 
do only slightly better. 

It will be noted that for simple feed types, 
the cylindrical parabola actually can perform 
slightly better than the paraboloid of revolu¬ 
tion, as it turns in a value of 0.82 with a 
dipole and screen reflector when F/D is 
around 0.5, 

1. A. Z. i ratlin, Vitroic avr Antennas, Chap. A, 7. 



Parabofoid of revolution 
—the common dish. 
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Another interesting feature of this reflector 
type is that the simple dipole c.m produce 
an effective aperture as high as 0.7, if the 
i effector is “wrapped" around it with a I D 
of 0.08 or so, whereas, the simple dipole can 
produce no more than 0.37 with a paraboloid 
of revolution for any F/D. The reason for 
this lies in the fact that the paraboloid of 
revolution has its illumination tapered in all 
planes and hence, is in a sense less efficient 
than the cylindrical parabola which need only 
be tapered in one plane only. It serves the 
purpose of a simple passive reflector in the 
non-parabolic plane. It should rather be noted, 
however, that this apparent profit in efficiency 
is bought at the expense of complexity in 
the feed antenna as a large antenna of this 
type which requires a number of dipoles in 
phase along the focal line rather than one 
dipole at the focus point as in the case of 
the paraboloid of revolution. 

The sidelobes for the maximum gain con 
ditions for both types of reflectors are on the 
order of —16 dB which should be most ac¬ 
ceptable for practically any amateur applica¬ 
tion. 

If some other type of feed is used which 
produces patterns different from the examples 
given (for instance, a wave guide horn), the 
optimum effective aperture will be realized 
when the feed antenna field intensity is about 
—5 dB at the angle corresponding to the edge 
of the dish. If the field intensity of the antenna 
feeding a paraboloid of revolution is not the 
same in both planes, the angle should be such 
that the average of the two intensities is 
about — 5 dB, This is only approximate, but 
it will work well for most conventional feed 
systems. 

It should perhaps be clarified, in this respect 
that there is a difference in the nomenclature 
between the presentation here and those found 
in some other sources. It has been indicated 
here that the field intensity of the feed 

m 

should be about —5 dB for maximum A E and 
gain. I Iris is to say that if an ordinary polar 
field pattern plot is made on the feed antenna 
by rotating it and noting intensity readings 
at a fixed point some distance from the an¬ 
tenna, the maximum A 1: will ordinarily occur 
when the dish subtends an angle equal to 
the “5 dB beamwidth of that plot. However, 
this —5 dB is not the field intensity actually 

* J 

incident on the dish surface jtself. The power 
from the feed must travel further to reach 
the edge of the dish than it does to reacli the 
center and hence, the actual feed intensity 
oil the dish surface, due to the inverse square 
law*, as well as the original feed pattern, is 


around —8 to —10 dB. In as much as the —5 
dB beamwidth of the leed antenna is any 
easier quantity to measure in the field, this 
approach has been suggested here for design¬ 
ing feed systems other I ban the types stated. 

Designing the antenna 

To use the effective aperture graphs to de¬ 
sign a new antenna, one must decide what 
type and of what diameter the dish is to be 
and then, what kind oi: teed is to be used. 
Then multiply the diameter by the F/D which 
corresponds to the maximum effective aperture 
for that feed type and you have the focal 
length desired. 

At this point you plug the focal length, F, 
into the previously mentioned formula tor a 
parabola 

X 2 - 4 FY 

and solve for the various Y points and you 
have the measurements of the dish. 

For example: it was desired to build a 
cylindrical parabola 8 feet square. The diame¬ 
ter in the parabolic plane was, then S feet 
(the diameter in the other plane is superflous 
to the effective aperture). It was desired to 
use a dipole and plane reflector array as a 
feeder, hence, from Fig. 5 the optimum F/D 
is about Q.5. As 

O.o x 8 feet = 4 feet 
the focus is established as 4 feet. 

T1 le general parabolic formula then becomes: 

X- = 16 Y or X 2 /16 = Y 
and, supplying values oi X for every foot out 
to the 4 foot mark we make table or graph, 
as in Fig. 6, showing the curve of the dish 
(in actual practice 6 inch intervals were used). 
All that now remains is to construct a dish 
with this curve. 

Such an antenna was actually constructed 
and was described in detail in an earlier 
article. 3 This antenna did. in fact, perform 
very nearly as predicted, having side lobes 
that measured almost exactly —16 dB and an 
effective aperture in the neighborhood of 0.70 
or about 85% of the predicted value. 

On the other hand, if one washes to put 
an already constructed dish, such as a surplus 
unit, into service, it is necessary to measure 
the dish to find its diameter and corresponding 
X and Y values. The X and Y values at any 
point may be plugged into the parabolic for¬ 
mula to provide the focal length: 

F = X 2 /4Y 

Now* that both the diameter and focal length 

2. Jim Kennedy, “The Big Sail/' 73 Magazine^ (August, 
1965), 50, 
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are known the F/D of the dish is known. We 
may now refer to the appropriate graph and 
select whichever feed system provides the 
greatest effective aperture and, of course, the 
graph tells what that value is. 

For example: a surplus paraboloid of revolu¬ 
tion obtained which was 8 feet in diameter. 
At the edge of the dish (X — 4) the Y value 
was 16 inches or 1.33 feet, as 

F = X-74Y = 16/4 x 1.33 = 3.33 feet 



Fig, 5. Effective aperture versus focus-diam¬ 
eter ratio for the cylindrical parabola. 


i’he focal length was 3' 4", and F/D -= 3.33/8 
= 0.415, Referring to Fig. 4 we find that the 
dipole and plane reflector will produce the 
maximum effective aperture for the F/D and 
this aperture should be around 0.77. 

An example of a further applications: it 
was desired to enlarge the above antenna to 
13 feet; if this could be shown to be worth¬ 
while. The X and Y values for the new portion 
were plotted and it was found that the new 
F/D was 0.25, that is, the feed would lie on 
the same plane as the mouth of the dish. At 
this F/D, the graph shows that the best feed 
is now the dipole and parasitic reflector and 
that the effective aperture is about 0.62. 

As the new dish was bigger but also less 
efficient, it remained to be seen whether there 
was any advantage in enlarging the dish. The 
gain of a dish is proportional to the product 
of the area and the effective aperture and, as 
the area is proportional to the square of the 
diameters, the ratio of the gains was: 

(13) 2 x 0.62 

-= 2.1 = +3.2 dB, 

( 8 ) 2 x 0.77 

Therefore, enlarging the dish would more 
than double the gain and hence, in this case, 
the modification was well worthwhile. 
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Fig. 6. Tabfe showing x and y values computed 
for various points along a parabola with a 4 
foot focus. See Fig. 1. 

Gain 

As just mentioned the gain of a dish is 
proportional to the area of the reflector times 
the effective aperture. In precise terms the 
gain over an isotropic radiator is given by the 
formula, 

G, - A k (12.6) A/X- 

where A E is the effective aperture, A is the area 
of the dish, A is the wave length in the same 
units as A, and G t is a power ratio, not dB 

The gain in decibels is given by 

G,| B ~ 10 log l0 Gj 

The gain of the dish over a dipole is 2.2 
dB less than that over an isotropic radiator. 

The maximum values of A K and, hence, 
gain derived here are somewhat higher than 
values generally found in many of the hand¬ 
books and other sources in common use. It 
was found that while many readily admitted 
that the effective aperture was variable and 
was usually between 0.5 and 0.7 of those 
checked few mentioned why and not men¬ 
tioned how. Many of the gain formulas and 
graphs in these sources are based on an A E 
of 0.55. This value is commonly used in radar 
systems. It is achieved by slightly under illu¬ 
minating she dish in order to reduce the side- 
lobes somewhat. This is done at some expense 
in gain. Furthermore, there are a number of 
factors which will, in practice, reduce the 
actual gain or A E from the theoretical value 
derived from the graphs. 

The manufacturing tolerance of the clish has 
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a definite effect on antenna gain. It the RMS 
tolerance remains under 0.1 wavelengths, the 
gain should be within 1 db of the maximum 
value. 

It is well, too, to caution that the A E values 
shown are presented with the assumption that 
there are no ohmic losses in the feed system 
and that the reflector is a perfectly reflecting 
surface. Neither of these factors will affect the 
value of the optimum F/D , but it will act to 
lower die actual A E value by reducing the 
overall gain. 

Ohmic losses in the feed system can be 
held to a quite small value by the usual 
methods of using low loss materials such as 
copper with silver plating or a lacquer coating 
in the radiating elements. 

The reflectivity of the dish surface is a 

■W 

function of its surface conductivity and its 
RF porosity. A high conductivity metal like 
silver or copper will produce a superior re¬ 
flector to a metal like steel or aluminum, 
however, solid silver dishes are rather rare 
and steel and aluminum are quite reasonable 
substitutes. The surface should be protected 
from corrosion by a coat of paint or lacquer 
or be of galvanized or dipped material. 

Porosity becomes a factor when the reflect¬ 
ing surface is a meshed material such as hard¬ 
ware cloth. If the openings in the mesh are 
0.25 wavelengths or less the porosity is prac¬ 
tically nil and practically all of the power will 
be reflected; whereas, if the openings are of 
the order of 0.5 wavelengths or more, the 
porosity is nearly 1 and almost all of the 
power will pass through the screen rather 
than be reflected by it. 

All these factors operate to lower the gain 
and A e though, w ith careful design, they can 
be held to a minimum and actual A E 's in the 
range of 70 to 80% of theoretical values in 
Figs. 4 and 5 should be attainable. 

. . . KGMIO 
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Gus Browning W4BPD 
Cordova, S.C. 


Gus: Part 18 


In the last episode J was on my way to the 
Chagoes anti the ill-fated YQ8 operation. 1 
use the term “ill-fated” loosely here since as 
explained in niv last episode I think I was 
about as legal as was possible at that time. I 
did not know I was being stabbed in the back 
by a brother ham (the word “brother” is used 
loosely, too!). [ hear over the air that Harvey 
Brain is thinking about leaving VQ9. Well, 
lets wait and see about that before we ah—ah 
—ahli—■. Anyway 1 was on the way to VQ8C 
and J had a FB trip there with my fish- 
catehing antenna. 

The Chagoes. you know, consist of some 
200 islands. We passed many very small ones, 
each covered with coconut palms loaded with 
coconuts. Looking at the captains charts I 
could see that the ocean was verv shallow in 

r 

many places so the captain had to do some 
real navigating. We landed at Diego Garcia, 
an island some 20 miles long and a mile 
across. I was surprised to see how much work 
they had done to make the loading of copra 
efficient. A long concrete dock projected out 
into the bay a lew hundred feet. The ship we 
arrived on was anchored out in the deep 
channel. Copra was boated to it from the long 
pier. We went ashore and I presented my 
letter ol introduction from the island’s owner. 
From then on I was treated as a guest—tea 
and crumpets any time and plenty of help to 
assist in erecting my antennas. A shack was 
prepared for my use at the end of a very nice 
little walkway with coconut trees on both 
sides. The shack was about half full of coco¬ 
nuts, and coming in at night presented quite 
a challenge to keep from slipping all over the 
floor. 

I met Leny’s (ex-VQ8CB; now 5Z4GT) old 
friend Pi-Po, the operator of the WX station. 
Pi-Po was a wonderful companion and every 
thing I asked him to do was done with a 


smile. He had been there for 20 years oi so. 
He took me over to Leny s old house, and 
Leny’s operating table was still there. 1 actu¬ 
ally saw where the key had been screwed 
down. His house was empty and looked as if 
it had been ever since Leny and his X\L. 
Lillette, had left some years earlier. Pi-Po told 
me Leny had taught him his code and what 
knowledge he had of radio. Leny 7 did a good 
job, too, because Pi-Po was a very good opera¬ 
tor and not too had a technician. Pi-Po made 
my stay on \ QSG very pleasant. 

We met the owner of the island for a long 
chat the first night there. His hobby was un¬ 
derwater photography. ' te show ed us his 
home-made waterproof camera holder, with 
all adjustments protruding through waterproof 
holes so he could make all necessary adjust¬ 
ments while underwater, i hen he showed us 
lots of underwater movies and a batch of color 
slides he had made oi the waters around the 
Chagoes. His camera work would have de¬ 
lighted even Hollywood. We talked and drank 
tea most of the time. Some of the fellows w ere 
drinking something a bit stronger. There were 
no Cokes there, so 1 suffered in silence! They 
had a kerosene-burning ice box so there was 
ice. The water was rather salty, since the 
wells are not far from the ocean, though they 
also had rain water from die roof fops which 
was better. AH the islands in the Indian Ocean 
use rain water. On Aldabra its directed to a 
sort of little swimming pool, and occasionally 
they find a dead rat in the pool! Makes drink¬ 
ing tills water a little rough on you! Well, 
vou gotta have water, you know! I understand 
the manager of the Chagoes has left now 
and I guess is back in Mauritius. I bet Pi-Po 
is still there, though, since he just looked ike 
a fellow who would never leave. 

When I fired up at /VQ8C all the gang 
were there QRX for me. On almost every QS ! 1 
I was told, “Gus, you are a new one.” It 
seemed as if all the QSO’s that Leny had had 
when lie was there, year after year, had been 
wiped from every one s log. There was every 
chance in the world for the VQ8 authorities to 
stop me while I was there because there is a 
twice-pti-day schedule with the MX station 
at Mauritius. A message to me would have 
been delivered minutes after it was sent be¬ 
cause I saw Pi-Po ten times each day and our 
si lacks were not over 200 feet apart. I don't 
think any one in YQ8 wanted to get me any 
messages! Before 1 left VQ9 1 was told by 
them to be on that boat and not miss my 
chance of going to YQ8C. Everyone knew the 
only reason I would go to \ QSC was to oper 
ate a ham station from the island. One of these 
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days someone will vet hit everv one of those 
Indian Ocean islands and wring them out dry. 
That is the day I will laugh my head off. Just 
as I have done in the AC spots with over 
65,000 QSO’s from them; lots more than I 
have ever had from my 40 years of hamming 
from W4BFI). But still mam have asked me 
to return there for them! No one can work 
them all, even when they work everyone on 
the air from some spot Two years later on it 
will he rare again. Look at Aldabra: two trips 
! was there with something over 12,000 QSO's 
and still many need this one. 

Now let me see where I was with my storv. 

• -* 

Oh yes, 1 was on Chagoes and we were 
having supper with the island manager, who 
had two real nice looking “maids” for his own 
personal use. the supper was a real feast: fish 
cooked about live different wavs, coconut 
meat prepared a mini her of ways, t urtle meat, 
and items brought ashore from the ship. We 
got a radio message the next day from Solo¬ 
mon Island that a rainstorm that night had 
dumped over 15 inches of rain there in 10 
hours. Now that’s a rain for you! f asked why 
most of the coconut trees on the Chagoes 
were so straight, and they explained that the 
Chagoes were out of die cyclone belt and 
their prevailing winds were variable, so the 
trees had no chance to get that permanent 
lean like on all the other islands I had seen. 

J visited their copra works and saw more 
doggoned coconuts than I thought there were 
in the world. They have very large concrete 
rooms with no roof overhead, just a sliding 
roof that runs on old railroad tracks. They 

m 

slide the roof back and forth every few hours 
keeping the temperature just right to cure the 
coconut meat into copra. They told me that 
copra production on the Chagoes was the 
worlds highest lor the amount of land and 
number of workers used in its production. 
They say their copra is die world’s best since 
its under a sort of “quality control.” 

The island manager was telling me about 
something that happened on the island a lew 
months before we arrived. One of the copra 
w orkers came running to the manager's house 
one day saying he had some “visitors” up on 
the north end of the island. The manager with 
a few ol his workers went up to investigate. 

A large black ship, with no flag or markings, 
was anchored a considerable distance out in 
the sea. lie estimated it to be about 350 ft. 
long. There were about a dozen “visitors” 
walking all around the northern part of the 
island with machine guns! They said they 
were studying bird life!! The manager asked 
them if they had any documents that indi¬ 


cated they were inv ited to come ashore. They 

acted surprised that anything like this was 
necessary, and told him they would be leaving 
sometime that afternoon. The big black ship 
was gone the next day . 1 have my own idea 
as to who it was and what they were doing. 
You know the Chagoes are in a very FB spot 
for emergency aircraft landings, and take-off’s. 
Maybe some day someone will put an airfield 
there. Then it would be real easy to get to 
VQ8C instead of a 10-day sail from YQ9 land. 

One day I was invited to go out sharking. 
The boat was about 55 to 60 feet long and 
12 feet wide, its hold being about 15 feet 
deep. Only three other people went along. M e 
went in among a number of small islands 
until we found the sharks. I ,et rne tell you 
there w ere sharks there; I mean by 7 the hun¬ 
dreds or mavbe even thousands. Tw o lines ol 

■i 

inch steel stranded wire with only one hook, 
about live inches long anil baited with a 
1-pound piece of fish, were tossed overboard. 
The moment it hit the water, ban go, a 12- 
foot shark grabbed the hook and the fun 
started. The two fellows with their poles 
brought him up. lifted him into the boat— 
a real he-man job, this—and threw him down 
into the hold of the si rip. The other fellow- 
in the hold had a two-edged ax, and lie 
chopped right into the brains of the shark. 
Blood flew all over him and the inside of the 
hold, the shark quit flapping and the lines 
with that fig hook were again cast over the 
side of (he boat—this time without any bait on 
the hook. Bangol Another shark grabbed that 
bare hook. Up he came and over in the hold 
he went. The fellow with that double bladed 
ax swung into the fish’s brain and blood flew. 
This kept up for four or five hours, until the 
boat was full of sharks. They caught 253 
sharks in that time, weighing about 5 tons. 
These fish are brought ashore, cleaned, dried 
and salted down and then shipped on to 
Africa where thev are sold to the natives. The 
natives, J was told, usually eat this dried meat 
uncooked. I guess it’s sort of like dried her¬ 
ring that I have seen people eat even over 
here. 

There is always something going on on 
these islands. If it’s not one thing it’s some¬ 
thing else. There is that stuff they get from 
coconut trees. It’s a sort of white, milky fluid, 
and when it sits a few days they say it lias 
tire kick of a mule. I hav e yet to go anyplace 
where strong drinks cannot be found. They 
always find something to drink, you can be 
sure of that. T wish this were true of Coca 
Cola, hi. hi. 

. . . Gus 
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Bob Pace WA5CJG 
9713 Sumertin 
Houston, Texas 


Convert Your AM 


Transmitter To FM 


Get in on all the activity on VHF wideband FM, 


Have you listened to two meters in the past 
few months? If yon have, you’ve probably 
heard two meter repeater stations on the air. 
Here in Houston we have diree such stations. 
One is on the Air Force MARS 1 requency 
and two are in the ham band. They work 
very well and are very popular. Repeaters are 
usually designed for FM service, and these 
are no exceptions. 

I had been on two meter AM for a long 
time but ! didn’t have any FM gear. I wanted 
to get on FM so that I could use the repeat¬ 
ers but 1 still wanted to be able to transmit 
AM. 1 tried a Varicap (variable capacitance 
diode, or varactor) across the crystal, but it 
didn’t give enough deviation to provide the 
sweep I needed at two meters—12 to 15 kHz. 
Mv AM transmitter uses 8 MHz crystals and 


multiplies 18 times to reach (he two meter 
band, it uses a Colpitts oscillator. After a bit 
of work. 1 built the adapter shown in Fig. 1. 
It converts the transmitter so that the oscilla¬ 
tor is followed by a phase modulator driven 
by phase-corrected audio. This phase modu¬ 
lation is equivalent to frequency modulation 
after it’s passed through a number of class C 
stages in the transmitter, and, in fact, this is 

the FM system used in most commercial FM 

& 

gear. 

The adapter can be plugged into any trans¬ 
mitter with a VFO jack, or into any transmit¬ 
ter by converting it as shown in Fig. 4. To 
disable the AM portion of your rig, all you 
have to do is to use a shorted microphone 
plug. If your transmitter has push-to-talk you 
can run a wire from the PTT terminals to the 
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Fig. 1. FM phase modulator for two meters. 
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Fig. 2. Tube-type audio for FM adapter. 



Fig. 3. Transistor audio for FM adapter. 


new microphone input on the FM adapter. 

The FM adapter can be built on a small 
chassis or in your transmitter. The wiring is 
straightforward. Normal rf wiring practices 
should be followed. None of the values are 
critical so 10% components are fine. 

Fig. 2 shows a tube-type audio system for 
the modulator and Fig. 3 an all-transistor 
audio amplifier. Both include clipping. 

Tune up is very simple. Simply connect the 
adapter, plug in a cry stal and turn it on. Then 
tune L2 for maximum negative output, 
around 15 volts. 

To use your rig in the AM inode after you 
have modified it for FM, all you have to do 
is disable the FM audio by shorting out the 
audio input. Then attach the mike to the regu¬ 
lar AM input and you re ready to go. 

... WA5CJG 


BEFORE 1 AFTER 



Fig. 4. Modifications to crystal oscillator stage 
for use with FM adapter. 


r COAXIAL 




DK60 SERIES 

HEAVY DUTY SPOT 
COAXIAL RELAYS 

SCRIES, AC or DC 

connectors ___from 51 



DK2-60 SERIES 


A DPDT SWITCH 
for SWITCHING 2 
COAXIAL LINES 
SIMULTANEOUSLY 


With UHF COAXIAL CONNEC¬ 
TORS___ from $19,00 



DK2-60B SERIES 


Available in all standard AC. , 

DC voltages-- from $19.00 ea. 


A DPDT SWITCH 
INTERNALLY CON¬ 
NECTED IN DE¬ 
ENERGIZED POSITION 



DK77 SERIES 


MfNATURE. LOW COST 
50 ohm SPOT 
COAXIAL RELAYS 


DK 77 relays Available with phono, 
TNG end TiNC coaxial connector*— 


from 


$ 7*90 


€ 9 . 



DK72 SERIES 

1P3T COAXIAL RELAY FOR 
REMOTE SWITCHING of r.f. 
SOURCES 


WITH UHF CONNECTORS $22.95 e». 



DK78 SERIES 

NEW MANUAL COAXIAL 
SWITCHES 

(Not Wafer Switches) 

Available: 1P2T, SP3T. 1P6T 
and crossover switch-- 

from $12*75 ei. 


available at your distributor or write: 

DOW-KEY CO. 


Thiel River Falls, Minnesota 
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W. F. Reeves VE7CT 
3636 West 17th Avenue 
Vancouver, B.C. 


Good Hand Sending 

Some reflections and suggestions 


When the writer started with Iandline 
Morse in 1917 and amateur radio three years 
later, the use of semi-automatic keys—bugs— 
was not widespread, and some real “copper 
plate” hand sending was being produced in 
both codes, Morse and Continental. W hile 
Morse has nearly died out on Iandline, C\V 
radio transmission is sti'l very much alive, but 
really first class hand sending seems scarce. 
This article is written in the hope that it will 
interest and help some amateurs in better per¬ 
formance with the hand key. 

As with any manual art, if keying mistakes 
are unwittingly repeated long enough they 
will become habits and be hard to stop. The 
novice should, it possible, practice sending in 
the hearing of someone able—and willing—to 
offer constructive criticism. Failing that, do not 
practice sending until you can receive well 
enough to evaluate your own sending. This is 
a hard thing to do. and experienced hams can 
assist the novice greatly, both in club work 
and on the air. 

The key should be securely fastened to the 
table in line with the forearm, in a similar 
position in relation to the body as the writing 
pad, or somewhat to the right of it. As an 

alternative the kev can be fastened to one end 

¥ 

of a board fitted with rubber feet, about six 
inches wide and long enough to accommodate 
the elbow. 

There is a direct relation between ke\ send- 

4f 

ing and handwriting. Many of the old lime key 
experts also produced “copper plate writing, 
and the “glass arm” affliction that no doubt 
spurred the development of the bug is similar 
to writer’s cramp. 

A free and easy style ol bolding and manip¬ 
ulating the key is akin to the exercises that 
were used in such training as the Mac I jean 
system of handwriting. The best method for 
good character formation without tiring is 
mainly forearm and w rist action rather than 
wrist and fingers, with the grip on the key 
being loose enough to prevent tenseness. The 
elbow will roll or “hall” on the table top 
without leaving it, and the forearm will move 
up and down considerably further ihan the 
key lever. There are two reasons for this 
“overthrow’*: one, the key-top movement is 
unnaturally short for the human arm, and 
continued sending without the overthrow 


would soon produce tenseness and strain. The 
other reason has to do with key design. A 
string of dots should measure about 50% of 
closed circuit current on a meter, that is the 
dots he the same length in milliseconds as the 
spaces between them. In a bug one of the dot 
contacts is flexibly mounted, so that with 
proper adjustment there is “follow each lime 
the contacts close, which provides the proper 
dot length. On the standard hand key with its 
rigid contacts, if tin* arm docs not continue 
downward or pause after the contacts close, 
the dots will be too short or “light.” A pause 
is not practicable lor rhythmic hand sending, 
so the overthrow is the only solution. 

With key travel and spring tension suited 
to the individual, and with correct grip and 
arm action, it should he possible to send con¬ 
tinuous dots at a natural speed for several 
seconds without tiring, and with no discern¬ 
ible change in pace or “percent make.” This 
is a good practice exercise. 

Until proficiency is attained, don’t be afraid 
to make the spaces between words extra long 
—this will help die receiver to separate the 
words in case there is any hesitation insult 
the words. 

Improper spacing inside h tiers is a more 
serious error, and is most common on letters 
where dots and clashes are intermixed. In these 
more difficult letters one aid lor the beginner 
is to make the dashes extra long. In the letter 
A for instance, ii there is any pause between 
the dot and the dash it can he received as ET, 
hut if the novice sender thinks and sends a dot 
and immediately rinses the key, it can only 
he received as A even if the final key open¬ 
ing is delayed. Build up other letters from 
tin’s beginning; H is formed In immediately 
making a dot after the dash in A is terminated; 
C is produced if the key is closed and Jf 
formed immediate!) it is opened. To make T 
or V. send the two or three clots and close the 
key; D or B are two or three dots sent from a 
closed kev, and so on. 

Your keying may not seem to be as imper¬ 
ishable as your writing, but when you are on 
the air who knows how many people are lis¬ 
tening—and who knows, maybe somebody is 
recording itl 

Good sending—and good C.W. QSO*s! 

. . . VE7CT 
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Automotive Trim Brightens 
Construction Projects 


Chrome finished plastic trim strip, avail- j 
able in automotive supply stores, fills many 
construction needs. Economical and easy to 
work, this material really dresses up the rough 
edges on a project. This brilliant trim is made 
of moderately flexible plastic. 7 16-inch wide 
and formed in a closed T shape to fit over 
panel edges up to la-inch thick. The inside of 
the channel is coated with pressure sensitive 
adhesive to hold the strip in place after in¬ 
stallation. 

Applications of the trim strip include Tam¬ 
ing of panel openings. In this use, work is 
really speeded up since only a rough-cut, rea¬ 
sonably' square hole is required. The strip com¬ 
pletely covers the rough edges. Installation is 
a snap since the product may be easily cut to 
exact size using a sharp knife, razor blade or 
diagonal pliers. 

I he photograph shows a typical use for the 
strip. How many times have you installed rack 
mounted equipment: and found that standard 
panels failed to quite fill the available rack 
space? The trim strip provides a simple, low 
cost and highly decorative answer. Slip a 19- 
ineh length of the trim over the edge of the 
offending panel and cut the back side of the 
strip as required to provide clearance for the 
rack mounting rails. Install the panel and posi¬ 
tion the strip to fill that unsightly gap. 

i he product shown, in the photograph is 
“Silvatrim” manufactured by Glass Labora¬ 
tories, Inc. of Brooklyn, New York. Two 33- 
inch lengths of the trim, mounted on a display 
card, sell for around a dollar. 

. . . Roy Pafenburg W4WKM 





TWO CATEGORIES TO CHOOSE FROM 

Standard Duty Guyed in Heavy Duty Self Supporting 
Height* of 37 - 54 * 88 - 105 and Guyed in Heights of 
and 122 feet 37 — 54 feet {SS} 

71 — 86 feet (guyed) 


ROHN has these 6 IMPORTANT POINTS: 


Eate of Operation— roller guides between sections assure 
easy, safe, friction-free raising and lowering. Strength— 
welded tubular steel sections overlap 3 feet at maxi¬ 
mum height for extra sturdiness and strength. Unique 
ROHN raising procedure raise* ail sections together— uni¬ 
formly with an equal section overlap at all heights! 
Versatility-designed to support the largest antennae 
with complete safety and assurance at any height desired! 
Simple Installation— install it yourself—use either flat 


base or special tilting base (illustrated above) depend¬ 
ing on your needs. Rated and Tested— entire line engi¬ 
neered so you can get exactly the right size and properly 
rated tower for your antenna. The ROHN tine of towers 
is complete. Zinc Galvonixed— hot dipped galvanizing a 


standard—not an extra—with al 1 ROHN towers! Prices 
start at less than $100* 


■ 




SEND FOR ROHN TOWER HANDBOOK 


***** 


-$1.25 Volue 


— ONLY $ 100 postpaid {special to readers 

of this magazine)- Nearest 
source of supply sent on request. Rep re* 
aentativeft world-wide to serve you. Write 
today to: 



ROHN Manufacturing Co. 


P. O- Sox 2000 


Peoria, llltnoil 


"World's Largest EXCLUSIVE Manufacturer 
of Tourers; designers, engineers, and installers 
of complete communication fatter systems," 
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NEW callbooks 



Over 60% of listings 
changed in only a year! 


Over 275,000 QTH’s in the United States edition 

plus other features..$5.95 

The Foreign edition lists over 127,000 QTH's 

plus other features.$3.95 

See your favorite dealer or order direct (add 25c for mail* 
mg in U.S., Possessions & Canada. Elsewhere add 50c). 



Radio Amateurs Reference Library 
of Maps— Order Your Set Today! 



Din PREFIX MAP-Full color 40" * 
shows prefixes on each 

: Z ed n tl()ler.' 0 " eS, . Cl .-P^Paid $1.00 

Sf*«K 

M»“ America, and »» Cgg**** 

oundanes pre ixes d nfor- 

aers ssf A 1 »“»«* ^ 

md other Countries.* 

WORLD AflAS—Only «las compiled^ 
amateurs. Polar P r °laction, 

umar favorite dealer or order direct. 




WRITE EOR 

mt 

8R0M0R& 


RADIO AMATEUR 




lib 


k 


INC 

Dept. 8,4844 W. Fullerton Ave. 
Chicago, lit. 60639 


Now You See It; 
Now You Don’t 


The addition of a mobile rig is not always 
the happy event that an additio n to the family 
should be. The XYL may not be tolerant of 
a husband who seems to prefer to talk to 
strangers rather than to the wife while driving 
on the vacation. Even if a ham, who enjoys 
talking on the rig . . . the wife's enthusiasm 
dwindles the second she snags her nylons or 
draws blood on the sharp corner of the rig 
under the dash. 

Every ham wishes his car had come equipped 
with a cutout in the dash designed for his 
rig. The dash and glove-compartment installa¬ 
tions of the past were limited to low power, 
often home-brew rigs for one YHF band. 
With the coming of SSB transceivers, mobile 
operation has become a reliable means of 
communication with high power in small pack¬ 
ages. 

My mobile rigs, until recently, were con¬ 
ventionally mounted under the dash with the 



It's easy to get at when the glove compart¬ 
ment door is open, but invisible when the 
door is closed. 
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Bob Howard WA6DU 
750 N. Yaleton Ave. 
West Covina, Calif. 


expected side-effects on the X i L. The ou! 
of sight, out of mind” solution to the XYL 
problem came as a result of a middle-age 
weakness which caused me to close a deal 01 . 
a luxury automobile without thinking about 
where to put the ham rig. The type of cai 
purchased is characterized by the manufac¬ 
turers as a sporty personal automobile. . . . to 
avoid offending the “true” sports car owners, 
This Detroit specimen is easily recognized by 
the console or divider strip which separates 
the front seat passengers; and incidentally oc¬ 
cupies all of the space normally available 
for the rig. 

My wife was naturally pleased with the 
deluxe features of the car as she remarked, 
“Looks like there is no room for your ham 
rig in this one.” The grin faded from my 
face as I realized she might be right. Soon I 
had the gear salvaged from my trade-in piled 
along side the new car, and commenced to 





Mike and SWR bridge are installed neatly by 
the driver in the console. 


ANNOUNCING 
HOTEL SAHARA’S 
nd ANNUAL 

SAROC 

Sahara Amateur 
Radio Operator's Convention 

JAN. 5,6, A 7,8,1967 


LAS 


VEGAS 


Exciting Entertainment... Congo Room 
Shirley Bassey & The Osmond Brothers 
Luxurious Accommodations... 

I + QO0 beautiful rooms with a special SAROC 
ROOM RATE OF ONLY $10 single or double, 
plus tax (Jan. 4 9) 

SAROC ... Special Events 

* Manufacturers" Exhibits 

* Technical Talks (Fri.-Sat., Jan. 6-7) 

* MARS Luncheon (Sat r Jan. 7) 

* Ladies Day Program (Sat. f Jan. 7) 

Technical Program and Presentations — 

Master of Ceremonies 

Ray Meyers* W6MLZ 

Registration Fee: $9.50 

Registration includes: 

* Three Cocktail Parties 

* Midnight Show and Drinks in the 
Sahara Congo Room 

* Sunday Sahara Hunt Breakfast 

MAKE RESERVATIONS NOW! 

Mail Coupon to John Romero 
Hotel Sahara ■ Las Vegas, Nevada 


Name 


Call 


Address 


Arr. date and time Lgth* of stay 

Accommodations desired (check one) 

O single □ double □ twin 

Registration fee of $9.50 enclosed 

(P/ease make checks payable io 
SAROCHOTEL SAHARA) 

(Deadline for advance reservations , Dec. 31, 1966) 

SMMAf 

LAS VEGAS, NEVADA 
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the ha/ficrafters 

HT-46 AMATEUR 5-BAND TRANSMITTER 




The Holijcrofters HT-46 « . , A New light weight 
compact quartz filter S5BCW Amateur 5-Band 
transmitter employing new single conversion signal 
path circuitry of advanced design. 180 watts PEP 
on SSB, 140 watts CW, Upper or lower sideband 
via 9 me, quartz filter. Built-in power supply, 
Pres$-to*tafk or optional plug*in VOX. Grid black 
keying for CW. Can be used with $X-t46 Receiver 
for Transceiver Operation. 

HT-46 Transmitter $349.95 

HA-16 Vox Adapter 37.95 


A150 IN STOCK; SX-146 Receiver 


$269.95 


Used Equipment Special 
SX-111 $139.95 

SX-140 59.95 

WRITE FOR LATEST COMPLETE LIST 


RAD 


fONE 

13-225-3358 


CONCOI 





Only 
$6 7.50 



• Planar epitaxial integrated circuits for reli¬ 
ability. No tubes—No separate transistors. 

* Precision feather-touch key built-in* 

• Fully digital—Dot-dash ratio always per¬ 
fect* 

• No polarity problems—Floating contacts 
switch 1-amp. 

* Rugged solid construction—-will not walk. 

* Send QSL or postcard for free brochure. 



measure the rig arid examine the ear for am 
bit of space. 

Fortunately, some months before 1 had been 
seduced by the glowing reports of the receiv¬ 
ing ability of the SBK series of transistorized 
transceivers. With the arrival of the SB-34, 

I had picked up a bargain in the SB-33, which 
is the same si/.e, but lacks some styling and 
features of the 34. These rigs measure only 

II ;r wide, 10" deep, and 5" high, yet offer 
high performance in the St). 40, 20, and 15 
meter bands in SSB mode. The installation 
shown in the photographs may suggest solu¬ 
tions to other hums who have the same or 
competitive rigs approaching or bettering this 
small package size. 

The glove compartment when opened re¬ 
vealed a dinky and shallow space that was 
not at all suitable for my rig . . . but wait, 
the opening itself looked large enough. A 
few minutes with the tape measure confirmed 
that the opening in the glove-compartment was 
larger than the width and height ol the SHE. 
Close examination revealed that the compart¬ 
ment was a basket-like affair held by screws 
to the frame of the door opening in the dash. 
A minute with the screwdriver left a glorious 
expanse of space extending to the firewall with 
only a few flexible cables that might he in 
the way . . . heater controls etc. Sliding the 
rig in from behind proved a cinch and con¬ 
firmed a perfect fit with no problems in closing 
the door of the glove-compartment. 

Since the SBE has a self-contained AC 
supply tailored for 117 volt operation, I 
deemed it desirable to design the mounting 
for easy removal to permit portable operation. 
In my car body style (Buick Riviera 1963-65). 
the lower metal structure of the dash housing 
forms a natural shelf. It only required a small 
wooden platform shaped to tilt the rig slightly 
and raise it about two inches to provide a 
solid mounting. The platform is retained in 
place by wedging it under the rig, forcing 
the transceiver to press against the top of the 
dash from underneath. A similar platform in 
another installation might require ventilation 
holes, although none were used w ith the SHE. 

Now with the rig mounted, and the power 
cables running through grommets in the fire¬ 
wall, I found I could close the dash com¬ 
partment door and the rig disappeared. It 
suddenly became very desirable to complete 
the installation while retaining this conceal¬ 
ment philosophy. The mike cord was die first 
fly-in-the-ointment as plugging in the FL-068 
kept (lie door from closing . . . also die mike 
was almost out of reach from the driving 
position. A right angle plug by Switchcraft 
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GONSET SIDEWINDER PRICES REDUCED 
BOTH SIX METER AND TWO METER 

Over $100 






20 

WATTS 

SSB 





900A -2M -NOW. 
AC SUPPLY..$55 
DC SUPPLY..$61 

PP’D USA- 


$299 


910A -6M -NOW.. $299 




QUEMENT ELECTRONICS 

1000 SOUTH BASCOM AVE. SAN JOSE, CALIF. 

' NORTHERN CALIFORNIA S MOST COMPLETE HAM STORE'' 





is made in the FL-0f>8 type, ami is a must 
for SHE or Collins rigs ol recent vintage. This 
right-angle plug wired to a short piece of 
shielded twin lead allowed me to make an 
extension to a new jack located in the center 
of the console. This allows the mike to he 
easih in reach of the driver and a hang-up 
clip can be mounted conveniently on the 
drivers side. 

To complete the installation, a MARS SWR- 
1 nidge was attached with L-brackets to the 
side of the console rising the same screws 
which hold tlie chrome trim. In addition to 
making antenna adjustments easy and repeat¬ 
ing the modulation indications where the 
driver can see them, the SWR-bridge also 
makes a convenient terminal block from the 
heavy RG-8 antenna lead to the smaller RG-58 
cable running under the dash to the rig. The 
antenna and power supply are mounted con¬ 
ventionally so need not be discussed. The in¬ 
stallation pictured has been in daily use for 
almost one year without any trouble. The 
XVL is happy, and the OM has the additional 
satisfaction of knowing that even with his 
ham plates on the ear . . . potential thieves 
see no rig when peering in the window. 

. . . WA6DLI 


DXERS and DXERS-TO-BE 

Want to keep up to the minute of what's 
happening DXwise? Subscribe to Gus 
Browning W4BPD's new weekly DXERS 
MAGAZINE. 16 pages of DX events, com¬ 
ing up DXpeditions, QSL info, pix, etc. 
Rates: US surface $8.50. US air mail $10, 
West Indies $16.50, S. America and Eur¬ 
ope $19, rest of world $28. 

The DXERS MAGAZINE c/o W4 BPD 

Route 1, Box 161-A, Cordova, S.C., U.S.A. 


£00At "Talk Pomp! 

With our NEW IMPROVED CPR-2 Speech Compressor! 
• TRIPLES SSB output 


_ 





power or AM rnodu 
lotion! 

* NEW adjustable com¬ 
pression control! 

* For ALL transceivers, 
transmitters, and P. 

A. systems! 

* Far ALL microphones! 

* Internal battery. 

With single button connectors, or with 

PLC68, PL051 cr 80MC2 connectors for C-| f\ OC 

Push-to-talk # V ^ 

(effective Nov. 1, 1966) 9 

FULLY WARRANTEE!) . . , MONEY BACK GUARANTEE 
Send for full description of our product line. 

COMMUNICATION COMPONENTS CO. 

P. O. Sox 8721 Dept. D Orlando, Florida 32806 
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(Continued from page 4) 

on lor many minutes calling and never stand 
by to see it the DX station is coming back or 
not. I ’ is may sound idiotic, but I've heard it 
happen far too many times to ignore it. 

Even so, I tried out the transceive system, 
but with firm control of the situation and 
rules that were inflexible and fair. I found that 
this worked wonders even when my signals 
were very weak. I countered the tendency to 
give long calls by working fast break-in and 
stating that I wanted to get one call and one 
call only, then we would see if 1 had gotten 
the call. Long winded ops soon found that 
they were hearing only the end of my trans¬ 
missions and they pruned their calls. 

Fifty stations breaking in all at once seldom 
resulted in any one standing out. So I broke 
the pileup into call areas and then, if this 
didn’t reduce trie piles enough to let one or 
two stand out, into prefixes, one through zero. 
Prefixes are tricky. If I asked for \V2’s, I got 
K2’s, WA2’s, \VB2’s and everything all to¬ 
gether. So I learned to start with WB2’s . . . 
no \V2 could possibly break in when I ask for 
WB2. Then WA2’s, then K2’s. and then, 
finally W2’s, This rarely failed to work out. 
Once everyone knew that I was inflexibly 
working my way through the call areas the sys¬ 
tem was self policing and any out of turn 
breakers were dealt with by angry waiters. 

This system made it so I was able to work 
quite a few mobiles and low powered stations 
that had seldom been able to contact DX be¬ 
fore. f worked each prefix right down to the 
S-J signals before going to the next prefix. 
? ne chap complained that he had bad to wait 
fifteen minutes to contact me. That’s really 
pretty good, A complete round seldom took 
more than twenty minutes, during which time 
I would work about 75 stations. About every 
five minutes I’d give QSL information. 

The prefix system works quite well for 
Europe too and I was able to polish off long 
strings ol DL’s, DJ’s, SM’s, and G’s this way. 
When the U.S. is coming through predomi¬ 
nantly I find that if I stand by for “any other 
two's” after mining the WB2, WA2, K2 and 
W2, that in will come the VE2’s, the VP2’s, 
the YN2’s, and such . . , even ZL2s and VK2’s 
queue up this way, and the lack of QRM on 
the channel allows them to get f heir reports 
in turn, though tliev mav he just barelv audi¬ 
ble. 

Giving rare DX contacts is just like a con¬ 
test. You have to exchange call signs and 
sigmr reports and get on with it. Speaking of 
contests, I had a speaking engagement at the 
Manchester (NH) radio club at their annual 


banquet right in the middle of the World 
Wide DX Contest so I decided not to enter it 
seriously. I did go in it working one station 
from each country 1 heard and I was up to 85 
countries during the first day of the contest, 
including a full night’s sleep. I’m sure 1 could 
have broken a hundred if I’d kept at it. 

Area for experiment 

i hose of us interested in DXing have been 
wondering for a long time now about the ad¬ 
vantages of the quad vs the yagi antenna. An 
examination of the antennas used by outstand¬ 
ing DXers has not been conclusive since both 
types of antennas are generally well repre¬ 
sented in the DX fraternity. It is interesting 
that almost all of the DX antennas are either 
yagis or quads. 

QST had an article by W4RBZ comparing 
the two at his QTH in their October issue. We 
don’t get all the good articles, only most of 
them. He went on at length on his comparison 
and the result was that he found the four ele¬ 
ment yagi and the four element quad to be 
about the same ouch of the time, but the 
quad to be advantageous by 2-3 dB where a 
lower angle of radiation would help. 

This angle of radiation business needs more 
investigation. A few fellows are running their 
beams up and down the tower to get the best 
angle. In my experience different types of 
beams give us different angles of radiation. I 
tried the Twin-Three (twin-triplex) back 
when it was first introduced in 1948 and 
found it a real winner. This is an Sj K type 
antenna made up of two threewire dipoles 
spaced one sixth wave apart, fed out of phase. 
The result is a bi-directional beam with an ex¬ 
ceptionally low angle of radiation. It was my 
experience that I almost invariably got the re¬ 
port that mine was the first signal through 
from the States and then, as the other signals 
began to come up i would get calls from 
further on, again reporting only my signal 
coming through. 

When the sunspots dropped down, the de¬ 
gree of ionization went below that which 
would permit my low angle signals to propa¬ 
gate and the antenna became virtually useless. 

The sunspots are climbing rapidly now and 
should be at a peak in the next couple years. 
I’ll be very interested in reports on low angle 
radiation antennas and any experimental work 
on varying the angle of radiation of arrays. 
The three element yagi ! m using now gets out 
just fine, but the propagation is quite normal 
and rnv signal comes in and goes out along 
with all the others. 

Any takers? . . . Wavne 
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Special DhtrcductcHf Of for 

15 EPOXY RECTIFIERS WITH EVERY $5 PURCHASE. 
MANY OVER 600 PV. NO SHORTS OR OPENS. 


Completely enclosed transistorized ignition heat 

s nks* Heavy gauge anodized aluminum $2.00 each 

speakers, 20 ohms, L5 oz magnet $2,50 each 

4" speaker, 3,2 ohms. 1 oz magnet 1.25 each 

2.5" speakers, 10 ohms 2/$L00 

24 volt, 60 cycle, 6 pole (3 open, 3 closed) 2 

throw 15 amp contactors $4,00 each 

Dual 1 megohm potentiometers with 6 and 12 

volt off-on switches 4/$l.Q0 

455 KC IF transformers 3/$1.00 

262 KC IF transformers 3/$1.00 

Dual 20 MFD at 350 volt electrolytic condensers 40* each 
28 101 MMF ceramic trimmer condensers 6 $1.00 

GaAs Varactors, similar to AP I.. AP-6, etc. 70 

KMC at 150 mw. $4.00 each 


TRANSISTORS 


PNP silicon epitaxial low leakage 
transistor in TO-I8 package. Similar 
to 2N2185 30 volts at 150 mw. 

3/$1.00 

Similar to 2N329A general purpose 
PNP epitaxial transistor in TQ-5 pack. 
Low leakage 30 volt unit with a 400 
mw dissipation rating and B 30-80. 
Comp, with a $9 value. 4/$l,0O 

Similar to 2N3060, a 60 volt silicon 
PNP in TO-46 pack has a B of 30 
with 4 W dissipation. Used in DC 
amplifiers, high voltage work and 
audio systems, 4/$1.00 

Similar to 2N1640 bidirectional trans¬ 
istor, a TO-5 silicon unit, in which 
the emitter and collector are inter¬ 
changeable, 40c 4 each 

Similar to 2N339-2N341, etc. High 
voltage medium power units. NPN 
silicon. 7/$l.O0 

Similar to 2N728. A high frequency 
NPN TO-18 unit extending to the UHF 
range, S/$1*00 

Similar to 2N545, a 5 watt NRN TO 5 
high voltage unit used for fast switch¬ 
ing, 5 $1,00 

Similar to 2N1648 NPN high voltage 
20 watt silicon unit used in power 
output stages and power transistor 
drivers. - 2/$1.00 

Similar to 2N2875 PNP silicon 20 
watt power transistor with cut off 
frequency to 30 me. 2/$1.00 

Similar to 2N2885 NPN and TMT8035 
PNP microtransistors. 75 mw power 
at high frequencies. Both units $1.00 

Similar to 2N247 PNP germanium. 
Good for rf work. 10/$L00 


TOP 

HAT & i 

EPOXIES 

PRV 

7 SOM A 

100 

.07 

200 

.09 

400 

.12 

600 

t20 

800 

.25 

1000 

.50 

1200 

.65 

1400 

,85 

1600 

1.00 

1800 

1,15 

2000 

1.35 


Silicon Power 
Rectifiers 


PRV 

3A 

20A 

100 

.10 

.40 

200 

.20 

.60 

400 

.25 

.80 

600 

.35 

1.20 

800 

,45 

1.50 

1000 

.65 



5A fnsuf 
Base 


PRV 


100 

.20 

200 

.40 

400 

.60 

600 

1.00 

800 

1.25 


SILICON 

CONTROLLED 

RECTIFIERS 


PRV 

7A 

50 

,35 

100 

.60 

200 

.90 

300 

1.35 

400 

1.75 

500 

2.25 



TO-5 TO-18 

PRV 

1 AMP 

350 



MA 

15 

.25 

.15 

30 


.30 

60 

.70 

.50 

100 

.90 

,70 

200 

1.10 

.90 

300 

1.25 

1.00 


Similar to 2N255 20 watt PNP ger¬ 
manium power transistor in TO*3 

case. 4/$1.0Q 

Similar to 2N327A PNP silicon TO-5 
unit used in audio, 6/J1.00 

Similar to 2N519 silicon PNP unit 
used in rf circuits. 10/$1.00 

Similar to 2N389. 424, etc. 85 watt 
high voltage NPN silicon unit in 
TO-53 case. 75 4 each 

Similar to 2N1209, 2N1212, etc,, with 
similar electrical characteristics in 
11/16" stud package, 75# each 

FITTS N channel type similar to 
C630 used as amp, switch, chopper—- 
very high input Z, $1.25 each 

DIODES 

10 watt zeners. 5-60 volts, state 
voltages desired 75# each 

1N429 6 volt double anode regulator. 
2 watts. 5/$l,00 

SV176 7 volt reference diode 5 $1.00 

Silicon bilateral switch. Replaces two 
SCR’s by firing in either direction 
when breakdown voltage exceeded. 
Used in fight dimmers, etc. 2/$l,00 

Silicon voltage references. These are 
a series of precision regulators de¬ 
signed to operate from 2 volts up, 
similar to SV140, SV3207, etc. 50c 

IN251 a high frequency silicon diode 
used to 1000 me. May be used as 
discriminator or detectors, PIV of 20 
volts, ID/$1.00 

S284 similar to 1N251 but with PIV 
of 30 volts. 10/$L00 

Glass diodes. Color coded. Si 20/$1.00 

Ge 30/$1.00 

Microdiodes similar to MD27, etc., up 
to 200 PIV at 30 /ia. These are switch¬ 
ing diodes with a short recovery time 
(,3 jtsec). 6/$1.00 


SOLID 
STATE 
SALES 


SEND FOR FREE CATALOG 

TERMS: FOB Cambridge, Mass. Send check or money order, in¬ 
cluded postage, average wt. per package Vi lb. Allow for COD. 
Minimum order $2.00. 

P.O. BOX 74, SOMERVILLE, MASS. 02143 
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(Continued from page 6) 


Even if they do tr\ to charge taxes on some 
of the income, it will take a lot of figuring to 
decide how and on what. Most non-profit 
groups can rearrange their books in perfect 1\ 
legitimate ways to show profits or losses on 
individual activities they engage in. 

Oi course, as I mentioned above, freedom 
from income taxes is only pail of the bounty 
non-profit groups garner. They' also pay' very 
low postage on their bulk mailings. Organiza¬ 
tions judged tax-free by the RS are eligible 
tor special mail rates from the Post Office. 
I liese low rates can amount to huge savings 
on the mail involved. 


Most magazines in this country are mailed 
second class, l or tin’s mail, postage is paid by 
weight. For taxpaying magazines, the Post 
Office figures what percent of each issue is 
adv ertising and what percent is not. This non¬ 
advertising part is usually called editorial mat¬ 
ter. The magazines are charged 2.8c per pound 
for editorial matter and between 4.2 and 14<‘ 
per pound for advertising depending on the 
zone to which the magazines are mailed. The 
average for 73 is 9c per pound, and since 
each 73 weighs half a pound, average postage 
on it is 4.5c. I hats hardly an unreasonable 
Ice in spite of (lie poor service we receive. 
Apparently the PO isn't losing money on 
regular magazine delivery, though. 

Against the 9? per pound (a lair approxi¬ 
mation) paid by tax-paying magazines, tax- 
exempt magazines pay 1.8d per pound. Period. 
No extra charges for advertising, no zonal 
breakdown—and one-fifth the cost. This and 
Other postal subsidies to non-profit organiza¬ 
tions cost regular businesses and other postal 
patrons about $300,000,00 per year. 

Its interesting to compare our hill for mail¬ 


ing 73 with what it would be if we received 
the government subsidy given non-profit or¬ 
ganizations. We pa\ about 815,000 a yen to 
mail 73. !( we received the low rate for non¬ 
profit groups, the exist would be only $3000. 
WeYe not so big that the $12,000 difference 
is unimportant to us—or you, since, of course, 
that amount could be spent on more and bet¬ 
ter articles, higher pay for authors, a larger 
staff so that we could answer more questions 
from readers, and so forth. Yet vve know that 
we’re paying a very reasonable amount for 
delivery of 73. 

I he other type of bulk mail used by ma ga¬ 
rlics is third class*. It’s used for promotions, 
renewal notices and so forth. Tax-paying 
businesses such as 73 are charged about 2.8<* 
per item mailed this wav. Tax-exempt maga¬ 
zines pay only 1.3** apiece. Again taking 73 as 


an example, we mail about 300,000 pieces of 
third class mail each year, so the difference 
between the two rates is substantial. Here 
again, the Post Office loses money carrying 
mail for tax-free organizations, flic total fig¬ 
ure is $300 million a year. 

To most people who know about this situa¬ 
tion. it seems unfair. Are the articles and ads 


carried by the non-profit magazines so differ¬ 
ent from those in tax-paying periodicals? Why 
should one group have to pay five times ax 

much to carry an ad to a reader as another? 

* 

The Post Office and Congress have discussed 
the situation at length, but have done nothing 
about it so lar. I here are very influential peo- 
p!e i n the hoards of most of these non-profit 
organizations and thev naturally do what thev 
can to prevent losing the subsidies for their 


groups. 

The Postmaster General appointed a com¬ 
mittee of distinguished citizens to study the 
proh'em of postal rates and, among other 
things, flic.' recommended that the Post Office 
Seek legislation to discontinue all preferen¬ 
tial rates which now acount for nearlv $300 


million of tux-supported public service costs. 
II subsidies are justified, they should be paid 
directly from Treasury funds rather than 

* m 

indirectly via postal rates. 

Report of the Advisory Panel on Postal 
Rates 

May, 1965, Govt. Printing Office 
As the Post Office and Congress sloth mail 


rates, the mailer will come up again. Perhaps 
Congress will eliminate these special subsidies 


which cost you and me $3(.0 million a year. If 
not, take comfort in one thought: we’ll un¬ 
doubtedly be he’piug some non-profit, non¬ 
lobbying organization do good—as well as pay¬ 
ing a government subsidy to the Chamber of 
< ionunerce so that it can compete with Me- 


Graw-IIill. 

^ *■ e 


And w hat does the above discussion have to 
do with amateur radio? Net too much, but it 
does concern amateur radio publishing and 
m-uiv of v'u are interested in this business. 
73. Inc., which publishes 73, and Cowan Pub- 
lishuig Co., which publishes CQ. are tax-pay¬ 
ing organizations. The American Radio Relay 
League, which publishes QST. is classified a 
non-profit organization and is therefore eligible 
for the special treatment mentioned above. 
The ARRL is not doing anything illegal as the 
laws and court decisions now stand and woit'd 
obviousV be incompetent businessmen if thev 
didn’t take advantage of their favored treat¬ 
ment. Though the ARRL’s annual report is 
quite detailed, it is almost impossible to make 
a satisfactory estimate from the report of what 


no 
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SOME ARTICLES 


I PA0VDZ—432 MHz TV Converter 
I W70E—Novice Series 
£ K30JK—Phase-Locked Microwave Oscillator 
I K6JFP—Solid-State RTTY Indicator 
I WB6CHQ—Solid-State Product Detector 
I K6YKH—SSB Proof of Performance 
I W6BLZ-—All-Band SSB Receiver 
W1DCG—CW Audio Filter 
K8D0C—-40 Meter Vertical 
W3ZP—Aero Mobile 
Elkhorne—Edison: The Fabulous Drone 
WA6NIL—Charging Dry Batteries 
W1DCG—Buried Antennas 
K6GKX—The TS-34 Scope 
W6JTT—A PA-38 Panadaptor 
VE1TG—Beginner's 10 Meter Bearn 
W3WPV—160 Meter Flattop 
VE1TG—The Really Rugged Rotator 
VE1ADH—Assault on FP8 
I W6DDB—Novice Data 
I WB2PTU—813 Linear 


TO COME IN 73 

WA2APT—Miniquad 

W1DCG—Mini bridge 

K1CLL—150 Watts on Two 

W1JJL-—UHF Dippers 

WB2GYS—Video Camera Tubes 

W6BLZ—The Ancient Marriner 

W6MUR—The QRZ Machine 

K6ZGQ—A Little About Noise 

W7CSD—6KG6 Linear 

K8ERV—Equalizing AFSK Tones 

VK9TG—Hamming, VK9-Style 

W2DXH—Voltage Calibrator 

W5SJN—FET Six Meter Converter 

W6AYZ—RTTY Encoder and Decoder 

W6GXN—FET S-Meter 

W60SA—Improved UHF Multipliers 

K6ZCE—ID Generator 

W7CSD—Vacation Antennas 

K0OLG—Silicon Diode Tester 

VE1TG—Broad-Band 80-Meter Vertical 

Cameron-—7 Element 20-Meter Beam 



fraction of the ARRL’s annual expenses is de¬ 
voted to "non-profit” activities (for which they 
are considering charging non-members) and 
what part is devoted to publishing. It is ob¬ 
vious that the lion’s share goes to publishing, 
and an unbiased observer (obviously not me) 
might think that their publishing activities look 
surprisingly like the activities of Cowan Pub¬ 
lishing, Editors and Engineers, Howard Sams 

)., Radio Publishing—and 73. 

Other reference; “Publishing's tax f reel (Hitlers/' h\ Jmnn 
nalligan hi Printer'^ Ink. August 12, HKhi, 


Fundamental abbreviations 

A number of people who have objected to 
the term hertz seem to feel that cycles pet 
mmnd is more “basic” or “natural” than hertz. 
That’s probably right, but there’s more to the 
story than that. In the first place, did you ever 
notice that there’s something basically different 
between cycles per second and most of the 
measurements we use such as volt or foot or 
quart? Well, there is. Cycles per second (or 
hertz) is not a measurement at all; it’s a count 
:)! occurrences in a Certain time period. Math¬ 
ematically, the name cycles is superfluous. 
We’d be more correct in saying 1000 per sec¬ 
ond than 1000 cycles—but are better ofi to 
just say 1000 cycles per second or iUOO hertz. 
Musicians often say vibrations per second in¬ 
stead of cycles per second; the terms mean the 
same thing. 

But also don’t forget that all electrical units 
can he stated in terms of four basic quantities: 


length (meter), mass (kilogram), time (sec¬ 
ond), and an electrical unit. Almost any elec¬ 
trical unit can be used, but for our purposes, 
die coulomb seems most convenient. The 
coulomb is a quantity of electricity, (128 x 10 IS 


electrons. If vve write our common units in 

terms of the basic units, wc find that an 

ampere is a coulomb per second (coulomb/ 

second) and the other units are: 

kilogram-meter-nleter 

watt = -—:-:-r 

secor rd-sect me l-seec me l 



kilogram-meter- 

second 



ohm — 
farad = 


kilogram-meter” 

coulomb-second 2 

kilogram-meter- 

eoulom1>--seeond 

co 11 lonr b-second- 
kilogram-rncter- 


henry 


kilogram-meter- 

coulomb- 


hertz =-—r 

second 

All of the above is rather technical and per¬ 
haps even pedantic in a ham magazine. 
Nevertheless, I suspect that those who say 
they prefer cycles per second to hertz because 
it’s more basic areri t anxious to adopt any of 
the more basic equivalents to other common 

units. 

. . . Paul 
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Letters 

New Propagation Charts 

Dear 73: 

The new enlarged propagation chart is a tremendous 
improvement over the tiny old one. The article by John 
Nelson of the future of the tin-meter band in the October 
issue is excellent, too* However, my 73 keeps arriving so 
late that part of the chart is unusable, I hope that you’ll 
try to get the magazines out earlier, 

M. L, Peterson W2FMX 
Waterville, N*Y. 

Dear 73: 

I do not like the propagation charts. The old one I 
could Xerox, delete the East and West Coast sections and 
have a convenient reference 1 at hand, one on the operating 
table and one in my desk at work. The new one does not 
give any more info than the old one, hut takes two pages 
instead of half a page. And itN in red, which doesn’t Xerox, 
Also, it is now necessary to look from the chart to the leg¬ 
end One vote for the old chart, 

Harlan Bercovici K0BHT 
St* Louis, Missouri 

Rotten 73 

Dear 73: 

Back in ’62 when I fust started buying 73 cm the news¬ 
stand I used to count the days till the new issue would 
arrive, then rush home clutching the precious copy in tnv 
hand in anticipation of the swell construction and technical 
articles that were between the covers. Now that you've 
wrested a subscription from me, what’s happened? I don’t 
see quite as many construction articles on down-to-earth 
stuff. 

Just comparing the last issue, the article, H ‘A Pox on Your 
junk Box/ 1 belongs in the junk box—way down on the 
bottom. 

And nothing against Gns* but 15 issues already? And the 
end is still not in sight! I have enough experiences of my 
own, let alone reading about someone else's. 

And the coaxial accessory handbook—fine for one issue 
but let’s not drag it out* Swell information, but any ham 
who doesn’t already know a third of it shouldn’t be classed 
a ham in my opinion. A good book on the subject would 
supply the other two-thirds, which, by the way* I would 
purchase if I had a need of it at the present time. 

So I P m taking a wait-and-see attitude for another year 
and renewing 73* Let’s stop cluttering up and return to 
the swell magazine you used to put out 

Francis Brna K3KKG 
Washington, Fa. 

Dear 73: 

Anyone would be out t4 his mind if he didn’t renew 
his subscription to 73, 

Syd Tyroeson W3FL 
Takoma Park* Md. 

Micro-Ultimatic Keyer 

Dear Paul 

The Micro*Ultimatic Keyer article was one of the most 
timely articles in quite a while. Finding no fault with its 
operation. I have to nit-pick* and bring up the fact that 
the symbol shown for the 914 gate is in error* as is the 
terminology used for it. 

The gate is, in fact, a XOR gate as mentioned in a foot¬ 
note, but is not a NAND gate without qualification. It is 
a negative NAND gate* The difference is significant as the 
truth table for the NAND is exactly opposite from the one 
shown in the article! 

The symbol for a NOR gate has a concave back* rather 
than a flat hack* The circle is still on the output side. The 
symbol for the negative NAND is sometimes used inter¬ 
changeably in the industry since it has the same truth table* 
This symbol has a fiat back like the NAND gate, but has 
a circle on each of the inputs and none on the output. 
Incidentally* the circles represent inverters* These are the 
MIL-SPEC symbols, and arc used by a majority of the 
manufacturers, including Fairchild, 

E* Jorgensen K1DC K 
Electronic Associates Inc* 
Dedham. Mass, 


AM on Twenty? 

Dear 73: 

After reading \\ AoFRL’s letter in the October issue* 
page 93, "AM on Twenty? Bah/’ l think something should 
be said in defense of AM, W.A5FRL says “those who 
choose to work AM as a matter of personal preference can 
do so on other bands,” Well, apparently he hasn’t been 
listening to those other bands* The SSB interference is just 
as bud on 40 and BO as it is on 20. The gentlemen’s agree¬ 
ment worked out line until the newer SSB operators broke 
it! The FCC says both AM and SSB can operate from 
14*20 MHz to 14.35 MHz. WA5FRL apparently wants all 
AM on 20 meters outlawed to satisfy his own selfish needs 
and wants. The amateur bands are for everyone—not just 
for one person or one small group of people* I will con¬ 
tinue to operate on 20 meters AM from 14*2 to 14,25 MHz 
as per the genlemenN agreement* 

Ronald Zurawski WA8FVD 
Menominee, Michigan 

Two Meter Repeater 

Dear 73: 

l read with considerable interest the article on a "Two 
Meter Repeater” in the September 1966 issue of 73 Maga¬ 
zine. I noted, however, several technical points that bear 
consideration when utilizing this system in the amateur 
hands. 1 am not familiar with the regulations or technical 
restrictions imposed by the Air Force MAllS program, so 
I will restrict my comments to application of this system 
within the limits of the amateur bands where it falls within 
FCC jurisdiction. 

First and foremost, the method of keying the transmitter 
is not a faibsafe system. In the event of failure of the 
key ing tube Y3I4, the discriminator V309, the noise ampli¬ 
fier V3I0, or the noise rectifier V31I* the keying relay will 
drop out. permanently keying the transmitter on* 

Second, no mention is made of a timer in the transmitter 
keying circuit to limit the on-the-air time. In the event of 
a keying relay circuit failure or a continuous carrier of 
any form on the input frequency, the repeater ’would he on 
the air continuously* thus rendering the frequency useless. 

Third, no mention is made of controlling the repeater 
from some other point so that it can be deactivated in case 
of n failure as mentioned previously, or in case of misuse. 
In such event, someone would have to mui < a trip up the 
tower to turn the thing off! This comment is made on the 
assumption that the repeater is unattended. 

In addition to these comments, I might mention that the 
majority of FM operation around the nation is vertically 
polarized, and this is recommended if operation on 146.940 
MHz or 52,525 MHz, etc,, is contemplated, Abo, you 
might obtain an improvement in audio quality by taking 
tile audio from the receive! directly from the output of the 
discriminator, at the discriminator test jack, thru a cathode 
follower. 

When used in the amateur bands, some form of logging 
the repeater transmitter must he provided, be it a tape re¬ 
corder t pen and ink strip chart time recorder* or what have 
you* Also, automatic identification is convenient so as to 
alleviate the necessity of stations operating thru the re¬ 
peater from identifying the repeater as well as their own 
stations. 

The transmit frequency suck-out crystal is an interesting 
Feature, that we will keep in mind for our repeater* 

I might make a few suggestions to alleviate some of th» 
problems pointed out. 

First, l recommend a keying circuit similar to that used 
in General Electric's Progress Line Mobile Telephone Sys¬ 
tem '* busy-circuit * ’ which uses a single 12 ATT. It samples 
both noise output from the discriminator and limiter grid 
voltage. In order for it to key, two conditions must reduce, 
nr “quiet/' and the limiter grid voltage must increase, both 
conditions occurring only with the presence of a carrier at 
the input of the receiver. In the event of failure of any 
tube in the receiver* the relay will not key, thus providing 
a fail-safe keying system* 

Second, a three- or ten-minute timer is recommended in 
the transmitter keying line to prevent the transmitter from 
looking on the nir continuously in the event a continuous 
carrier is received* 

The timer and cathode follower options are available on 
C*E< remote control panels, which can be obtained from 
sources similar to the receiving and transmitting gear. 
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Third, some method of controlling the repeater must be 
rovided in case of misuse or malfunction. Used 450 MHz 
\l\1 equipment is easily available and has been used quite 
ffectively for remote control purposes. 

These comments are offered in the hopes that you might 
void some of the problems we have encountered in the 
onstruction and operation of a repeater system in the 
reater Baltimore area. During the past five years we have 
developed a system including six to six, six to two, two to 
ix, and two to two repeaters, all using 450 MHz for re- 
lote control of several sites, as well as for point-to-point 
inks. We use Secode tone coding equipment for primary 
nd secondary control. Future plans call for interconnec- 
ion with the greater Washington, D.C. area, and the York 
nd Carlisle, Pa. areas, so as to obtain continuous coverage 
ver the entire area. 

Gary Hendrickson W3DTN 
S ecre tar y -Tre a s u r er 
Maryland FM Association, Inc. 


)ear 73: 

A word of thanks for your good magazine and a few 
omments on your September issue. The two meter re- 
eater article was quite good overall, but the GE Progress 
,ine 4ER25D receiver mentioned is definitely not cheap on 
he West Coast if it can be bought at all. It runs $50 to 
125 when available. It is very easy to narrow band at 
cost of only a few dollars, so is still popular for com- 
nereial use. Other GE and Motorola models, available at 
nver cost, will perform better. Also, in Fig. 3, the I 00-kQ 
'plume pot should be 250 kQ and the squelch pot 15 kQ. 
"he repeater as shown will work but a much better job 
ould be done with the time and money invested. 

James Lev K6PGX 
Huntington Park, Cal 


Correction 

"he symbols for the N-channel and P-channel field effect 
ransistors in the chart on page 75 in the September 73 are 
hown reversed. Here are the correct symbols: 



n-type j*-type 
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HW12:22,32 OWNER 


Featuring selectable upper or lower SSB* Selectable AVC* 
Coverage: 3.B-4.0; 7.0-7.2, 7.2-7.4, 14.0-14.2, 14.2-14.4 
Me* 

Front panel key jack* New front panel ond plastic dial 
included* 

COMPLETE KIT PRICE ONLY 

Send for free brochure! 


$5995 


DRC KIT 

215-28 Spencer Ave, Queens Village, N.Y. 11427 J 

Nome ... Call 

Address * ,* . . * , . * « 


New three band modification 
delivers the performance of your 
transceiver on five 200 kc band segments. 





t 

t 


oscillaor/monitor 

• a sensitive broadband ftF detector 
gives audible tone signal in the 
presence of any RF field from 10mw 
to 1 kw and lOOkc to TOOOmc 

• a CW monitor with positive ’'RF** 
switch uses only S" pickup antenna 
and NO connection to rig or key 

• a cade practice oscillator with 
adjustable tone & built in speaker 

• high gain 4 transistor circuit 
powered by long life AA pencetl 

• 16 gauge aluminum cabinet in 
white & black epoxy finish, 3 V2 " 
by 2 3/6"by 1 l /4 " weight 8 ounces 

• 100% US mode and guaranteed 



1 O 95 (baft incl) 

I ppd usd&can 
send cert ck or m.o. 
ny res add 5% tax 


the James research company 
T1 schermerhorn sf v brooklyn n*y* 11201 


1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

i 

1 

1 

1 

t 

1 

1 
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BROADBAND FERRITE BALUN 


* 2-30 MC 

* 2 KW PaE.P. 

* Completely Weatherproof 

* 1:1 or 4:1 Ratio (specify) 

* Mounting for Beam or 
Dipole 

Nearly perfect characteristics are obtained by the us* of low 
loss ferrite materials and special winding techniques. The 
transformer is completely encapsulated in plastic to assure 
freedom from moisture or shock damage. Model 601 is de¬ 
signed for a 1:1 ratio (50 ohms unbalanced to 50 ohms bal¬ 
anced) and the Model 601A is available for applications re¬ 
quiring a 4:1 ratio (50-200 ohms or 75-300 ohms). Each 
unit is supplied with a UG5SA/U (type N) fitting to provide 
superior weather resistance. 

$19.95 Flu Posts*# with matin# 0621B/U U4 $1.00- 
Wrtti for data abort or too y*«r l«*al doalor 



4164 Fedaral Blvd. San Diego, Calif, 92102 
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MARIN 

AMATEUR RADIO 

SUPPLY 

COMPLETE STOCK ALL BRANDS 
BUY & SELL USED 

70 Woodland Avenue 
San Rafael, California 94901 


432 MC CONVERTER 

Convert from 432 MC to 7-30MC Removed from 
missile guidance systems size 2"x3"x3 1 / 2 " complete 
with schematic & instructions, less crystal. Unused 
$9.95 each. We pay postage on prepaid orders, 
CO.D/s remit $2.00 with order. Send SASE for list, 

ALPHA-TRONICS 

Dept. A, P.O. Box 3H27, Aurora, Colo, 


WE BUY ... 


TUBES 


FOR CASH 


UNITY ELECTRONICS 

107 TRUMBULL ST., ELIZABETH, N.J. 201 - FL 1-4200 


p 


* CATALOG 

B 


World's "BEST BUVS”J 
W in GOVT . SURPLUS M 


Electronic Equipment 


FUU OF TOP QUALITY ITEMS - Transmitters, 
Receivers, Power Supplies, Inverters, MfcrqphorieSj 
Filters, Meters, Cob!*, Keyers, Phones, Antennas, 
Chokes, Dynamofors, Blowers, Switches, Test Equip¬ 
ment, Headsets, Amplifiers, Indicators, Handsets, 
Converters, Control Boxes, etc., etc. $1ND 25e (stamps 
or coin) for CATALOG and receive 50£ CREDIT on 
your order. Address Dept. 73 


FAIR RADIO SALES 

P.O. Baa 110S • LIMA, OHIO • 45802 


PRICE BREAKTHROUGH ON BEAMS 

FULL SIZE; new complete with boom and hardware; SWR 
1*1; handles 5 KW; adjustable entire band; %" and 1 “ 
alum, alloy tubing: single coaxial feedtinc: 


4 El 20 .. 

.$32.* 

2 El 15 . 

3 El 20 .. 


6 El 10 . 

2 El 20 ... 


4 El 10 . 

5 El IS , ., 

. . 28.* 

10 Et 6 . 

4 El 15 . . 


4 El 6 . 

3 El 15 


*Has 20" steel boom 


ALL BAND VERTICAL V80 (6 thru 80) ....$16.95 

ALL BAND VERTICAL V160 (6 thru 160) ........ 18.95 

QUADS: PROVEN SENSATIONAL! All metal (except spacing 
Insulator dowels); full size; two dement; absolutely complete 
with sted boom; all hardware; wire and fittings; terrific gain 
and directivity; one man Installation; no bamboo or fibreglass; 
all quads use single 52 ohm coaxial feedline: 10*15-20 Quad, 
$35; 15-20 Quad, $32; 10*15 Quad, $30; 20 Meter Quad, 
$25; 15 Meter Quad, $24. Remit with order, shipped charge! 
collect, 

GOTHAM. 1805 Purdy Are,, Dept 73, Miami Beach, Fla. 33139 



NEW PRODUCTS 

Ami-Tron Toroid Cores 

In addition to their famous toroid core kits, 
Ami-Tron is now carrying a complete line of 
toroidal cores in stock that fill almost any 
need. These cores are available in several 
sizes from 0.370" O.D. to 2.00 ( ).D. with 

prices that range from 45? to $3.00. There 
are three types of ierrite available which cover 
the frequency range of 500 kHz to 30 MHz, 
10 to 90 MHz and 30 to 200 MHz. Although 
Ami-Tron does not supply winding data for 
each of these cores, it is assumed that the 
user can proceed empirically in the toroid de¬ 
sign; their data sheet on these cores provides 
some helpful flints along these lines. For more 
information, write to Ami-Tron Associates, 
12033 Otsego Street, North Hollywood, Cali¬ 
fornia 91607. 



James Research Osciliator/Monitor 

This new unit from James Research is a 
sensitive broadband rf detector which pro¬ 
duces an audible tone signal when activated 
by an rf field. The detector is quite sensitive, 
and will respond to as little as 10 milliwatts 
of power from 100 kHz to 1000 MHz. It is 
useful for tuning up transmitters, checking 
oscillators and stray rf fields or as a CW moni¬ 
tor. In this case it will emit a clear sidetone 
whenever the transmitter is keyed. For use as 
a code practice oscillator, a key may be con¬ 
nected directly to the device; in some cases 
the leads going to the key may be used to de¬ 
tect rf from the transmitter. Other features of 
this unit are built in tone control and speaker, 
small size, low battery drain and 90 day 
guarantee. $12.95 from James Research Com¬ 
pany, 1 I Schermerhom Street, Brooklyn 
Heights, New York 11201. 
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Lafayette HA-700 Amateur 
Communication Receiver 


Lafayette's new HA-700 communications 
sceiver features 6 tube superhetrodyne cir- 
uitry with two mechanical filters in the if 
jr superior signal selectivity. The sensitive rf 
tage incorporates a front panel controlled 
ntenna trimmer and sensitivity of IgV for 
dB signal to noise ratio. Frequency stability 
; maintained by continuous filament voltage 
n the critical oscillator and mixer stages, 
fther important features of this new receiver 
re built-in BFO, variable BFO tone for im- 
toved CW reception, slide rule dial, flywheel 
perated tuning dials for smooth, fast tuning, 
hd silicon diode automatic noise limiter and 
iVC circuitry for efficient noise suppression, 
'requency coverage: 150-400 kHz, 550-1600 
Hz, 1.6-4.0 MHz, 4.8-14.5 MHz, and 10.5- 
0 MHz. Selectivity: 10 kHz at 55 dB down. 
89.95 from Lafayette Radio Electronic Col¬ 
oration, 111 Jericho Turnpike, Svosset, L.I., 
J.Y, 11791. 


Aquadyne Radioteletype Terminal Unit 

Aquadyne, fnc has just introduced a new 
ransistor terminal unit for the reception of 
adioteletype signals. Designed specifically for 
he radio amateur, this new converter is 
oused in an attractive small case and features 
perab'on from either the high impedance 
eadphone output or low impedance speaker 
utput of the receiver, A three section audio 
Iter provides good discrimination against 
oise and interfering signals. 

Eight transistors and six diodes are used in 
he circuit which includes two meters for ac- 
urate tuning of the received signal. A solid 
tate regulated power supply assures stable 
perations from the AC power line. Provision 
; made for receiving three different radio- 
sletype signal shifts: 850 hertz, 425 hertz 
nd 175 hertz; this permits reception of many 
ommercial stations as well as amateurs. 
Since this converter operates the print magnet 
lirectly, there is no necessity' for a polar relay. 
r or more information, write to Aquadyne, 
nc., Box 175, East Falmouth, Mass. 02536. 


i 
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HERE IT IS! 



36 SEMICONDUCTOR CIRCUIT 17 pop front* star*, 8 silicon dfo&x 1 toner) 
6 STAGE HIGH GAIN, LOW NOISE VIDEO AMPLIFIER* SELF-CONTAINED ELEC¬ 
TRONIC REGULATED POER SUPPLY * 1 PIECE PRINTED CIRCUIT BOARD 
CONSTRUCTION * RF ck 2*5: w VIDEO OUTPUT 

t T CONTAINS: oluremrujmi printed eifeuit hoard, leas navftt, 

locui and del loci ion coilv, newer frtift&fornw, trsnmtarl, rasittor*, capodters, small 
tods, twitch#*, pots, knobv, vidican lube sock#!, cook output connector, diodes, 

hardware, wirr PIUS OUR LARGE, £ASY-T0*E0LL0W CONSTRUCTION PLANS. 


hi additnw to this caroia w? 


i Iicki* o rompleFe line df tube 

951 For detailed infq on oil a 


^formas jot packed 

PRICES Ow ccmpetifcri 


model 


ASTER and MAJOR COMPONENTS 
*d Info on pii our kin PLUS block s-Darem end ojmhc*-rt 
1966 catalog. DON'T BUY UNTIL YOU’VE COMPARED 
rcFi 4 Lcfw cosi ^Ovality*an AT V RESEARCH kit* 


CVT 

OUT 


Past Off4ce Bet ATV RESEARCH Sc. inn 0*f 4 Nek. 61776 


mss smbd® Hir-D/a 

w? mmm csdf 



JUST $ 


95 COMPLETE 

(except battery) 


Useas CW monitor. .. use as code practice oscillator. This new 
complete unit from hth Electronics is powered by a standard 
9-volt battery, contains a built-in speaker, on-off switch with 
individual volume and tone controls for a loud, clear tone without 
clicks or chirps. 


NO EQUIPMENT MODIFICATION-Simply connect spade lugs to 
terminals of CW key, plug in j'ack, turn on and adjust volume and 
tone controls ... operates automatically ... no accessory relay 
... no pickup antenna ... no battery drain until key is depressed. 


precision Engineered. 100% Warranted. 
Designed and Developed in U.S.A. (foreign mfg.) 

ORDER TODAY! Allow 2 weeks for delivery. 


ELECTRONIC HOUSE, P.Q. BOX 873, TARZANA, CALIF. 

Ship to: Dept 


I Gentlemen: 

I Please ship me —-- 

CW monitor and code 

I practice osd)lator(s) @ 
$9.95, Enclosed is 

| Q cash □ check 

■ □ money order for 

L — _ 


NAME. 


ADDRESS. 


CITY. 


I 

I 

I 

I 


STATE. 



DECEMBER 1966 
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ARNOLD'S ENGRAVING 



BLACK WITH WHITE LETTERS, l!i * 314 

AMATEUR CALL PINS $1.25 

ARNOLD LINZNER 




2041 LINDEN ST. 


RIDGEWOOD, N.Y. U227 


VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 

Write for literature. 

Send for a sample copy of the VHF’er, the 
only magazine for VHF and UHF hams. 

Parks Electronics, 419 S.W. First, Beaverton, Oregon 


SURPLUS NEEDED! 

Guaianteed highest prices. Shipping paid. We’ll buy. 
trade or give you new equipment of your choice. Send 
list oi telephone for immediate quote. Payment in 24firs, 

MILITARY ELECTRONICS CORPJ 

SPACE ELECTRONICS DIVISION 
4178 PARK AVE., BX., N. Y. 10457 • (212) CY 9-0300. 


COMPLETE YOUR GEAR 

TWENTY-FOUR CLOCKS IN OP 
NEW 

AND 

MODERN 

AS THE 

SATELLITE 

* 11 “ 

Model D-300 

TIME ANYWHERE 

AT A GLANCE! 

THROW YOUR CONVERSION CHART AWAY 

When the clock is accurately set to the 
correct time in a local time zone, the 
correct time is automatically shown in 
each of the other 23 zones. 

Farmerie World Time-Zone Clock 



CASE: wall or desk 
22 qa, steel 8" x 8" x 
MOTOR: G-E IlQ-voit, 60 cycle 

Other models available 


THE FARMERIE CORPORATION 

114 Spencer Lane ■ Glenshaw, Penna. 15116 



Aquadyne RTTY Converter Kit 

The new Aquadyne KTY-1 receiving con¬ 
verter kit utilizes five silicon transistors and 
four diodes in a circuit that provides the sig 
nal for driving the selector magnet of a tele¬ 
printer. The audio filter section uses 88 mH 
toroids and mylar capacitors for separating 
the mark and space signals. This converter is 
designed for the 850 hertz shift normally used 
in amateur H I TV operation, but sufficient 
bandpass is allowed for those signals encoun¬ 
tered in the ham bands that don’t have pre¬ 
cisely 850 hertz shifts. 

Although the audio filter circuit is pre¬ 
tuned, the other parts of the converter are as¬ 
sembled by the purchaser on a printed circuit 
board. When operated from the audio output 
of a communications receiver, this unit pro¬ 
vides a simple converter for those interested 
in receiving R'i I Y signals with only a modest 
outlay of time or money. $24.95 from Aqua¬ 
dyne, Inc., Box 175, East Falmouth, Mass. 
02536. 


Motorola Semiconductors 

Motorola has just announced several new 
semiconductors which should be of interest to 
amateurs. First of all, they have three new 
field effect transistors in plastic cases which 
will retail for 50t‘ in large quantities. These 
FETs are designed for general purpose audio 
and switching applications. The low price of 
the MPF103, 104 and 105 should popularize 
the use of field effect transistors in input 
stages to audio amplifiers, low frequency 
crystal oscillators, VFO’s and other applica¬ 
tions where the high impedance of the FE'l 
offers considerable advantage. 

The other new device from Motorola is the 
2N3950, a transistor that provides a guaran¬ 
teed 50 waits at 50 MHz with a minimum 
power gain of 8 dB. Although 2N3950 is 
characterized for Class O operation, it can 
also be operated Class A or B to meet high 
power ssb requirements through 76 MHz. The 
data sheet on this new transistor includes 
data measurements that describe large-signal 
Class C behavior of the device. These mea¬ 
surements are made at full operating power 
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t ml are more accurate than small signal pa- 
ameters when designing high power stages, 
tn fact, these characteristics now make it pos¬ 
sible to design large signal rf output stages 
vithout resorting to the older cut and try 
nethods. 

Both the 2N3950 high power rf transistor 
md M PF-series field effect transistors are 
tvailable at Motorola distributors. For more 
nformation write to Technical Information 
Center, Motorola Semiconductor Products Inc., 
Box 955, Phoenix, Arizona 85001. 


Eicocraft Solid-State Electronic Kits 

Eico has just come out with a line of pro- 
: essional solid-state kits at popular prices. 
A’ith these kits it is economically feasible for 
he newcomer to the electronics field and the 
ueginnet in electronics to work with profes¬ 
sorial components at modest cost. These new 
•cits are designed, manufactured and backed 
jp by 20 years of kit experience in ham gear, 
zest equipment, stereo and hi-fi; on]\ the com¬ 
plexity has been reduced to make kitbuilding 
easier, faster and less expensive. Each Eico- 
;raft Trukit consists of solid-state circuitry, 
3re-drilled copper printed circuit boards, 
inest quality compounds and comprehensive 
itep-by-step instructions. Among the kits pre¬ 
sently available are the code practice oscilla- 
:or, power supply, audio power amplifier, and 
Intercom; prices vary from $2.50 to $9.95 per 
<it. For more information write to EICO 
Electronic Instrument Company, 131-01 39th 
Avenue, Flushing, New York 11352. 


WA6FKYN RTTY Filters 

James R. Humphrey WA6FKN has just 
conic out with some compact RTTY filters 
that look ideal. Each of these filters consists of 
an uncased 88 mil toroid coil tuned to the 
?xact audio frequency with a high grade my¬ 
lar capacitor. The use of a mylar capacitor 
insures frequency stability and long life. These 
components are mounted on a small 1?S" by 2" 
printed circuit board. Provisions are made on 
the board for the addition of a low impedance 
winding and/or a loading resistor. In addi¬ 
tion, the toroid center tap is brought out to a 
separate pin. Each of these filters carries a 
money back guarantee and is available for 
$4.25 each; specify exact frequency with 
order. WA6FKN also has uncased center 
tapped 88 mil coils available, 5 coils for $2.50. 
Write to James R. Humphrey WA6FKN, P.O. 
Box 34, Dixon, California 95620. 





For the 

Ham with space 

problems . 


Y 

Bracket 
adapts 

to other 
location 


New Design Crank-Up Tower 
installs Without Guy Wires ! 

Greater strength provided by new 
lacing design eliminates need for 
guy wires and large concrete foot¬ 
ing when tower is bracketed to your 
building. A new style geared winch 
with automatic locking disc - brake 
offers positive safety and control 
when raising or lowering the tower. 
Tower quickly and easily lowers to 
safer levels for high wind condi¬ 
tions. The CZ Series Tower features 
Tristao s exclusive 'odd-a-section" 
design. Another Famous Tristao pre¬ 
mium quality lower. 

Write for Free catalog 
_ TODAY or see your 
distributor. 


ft 


Towers above alV' 




RISTAO TOWER CO. 

P + 0. Box 115, 
Hanford, California 93230 


CONVERTER SALE 


6 METER SOLID STATE 
RF CONVERTERS 

2 cib XF, .2 ply far 6 db signal to noise ratio, mil. spec, 
epoxy glass printed circuit hoard, variable forward gain con¬ 
trol, built-in power supply Available for all models. 2N3823 
FET front end available for 1.5 dl> NF and reduced cross- 
modulation effects. 


THESE CONVERTERS CAN REALLY PULL IN THE OX! 


Model 

SS810 

SS6J0F 

Input MHz Output MHz 

50-54 14-18 

Same as above Ihut FET if amp. 

Price 

$21.95 

30,95 

SS611 

50-54 7-11 

21,95 

SS610F 

Same as above but FET rf amfi. 

39.95 

SS510 

50-54 MHz rf pnvamplifier 

9,95 

SS511 

50-54 MHz FET rf pre-amplifier 

29.95 

SStiOOX 

Special IF (,0-30 MHz) 

24.95 

SS6G0XF 

FET special IF (.6-30 Mllz) 

42.95 


For built-in power supply, add 

5.00 

For prow pi 

shipment of stock models include 

postal money 


order or cashier's check, .<Derial models shipped within fix 
weeks. Personal rhecks must, dean before shipment. Include 20', 
deposit far COD, 

SOUTHWEST SEMICONDUCTOR SPECIALISTS 

P.O. BOX 12312, SAN ANTONIO, TEXAS 78212 
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ARROW SPECIALS FOR CHRISTMAS 

Panadapter 

IP-274/ALA— See June 1964 73. Furnished 
in excellent condition with tubes and con¬ 
version data . $17.50 

Audio Oscillator 

Jackson mode! 652. 20 to 20,000 cps sine 
wave output Excellent. $37.50 

ARC Receivers 

R-10 ARC-12 550 to 1500 kc tunable. $19-95 
R-13/ARC12 108 to 135 me tunable. $27.50 

ARROW SALES-CHICAGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 


1 


NAME YOUR PRICE! 

COLUMBIA wants — needs — and MUST 
BUY equipment—NOW! If your gear is 
in reasonable condition — name the price 
you want for it — ond it's a deal! Tell 
us the best price you were offered-—-and 
well TOP IT! We urgently need: ground 
ond air commun Scot ion equip., teletype, 
GRC, PRC, ARC, ARN, ond Test Equip. 
If you write us this week — we'll even 
pay freight! Nobody out-deals Columbia! 

SPECIAL OF THE MONTH! 

COMMAND RECEIVER! 

3 — 6 Me. 

Excellent condition. $ i n.99 

Like New* Only .... * * | V 

COLUMBIA ELECTRONICS, Dept. S 

436S West Pico Blvd. 

Los Angeles, Calif. 90019 


Good News For AM'ers—Go SSB 

Your Ranger I — TX-1 — DX-100 — Viking 11, — Etc. 
worth $185.00 on trade toward the National NCX-5. 

Drake 2B ..$185 Sonar 20 ..$149 NCX-3 . $225 

Drake 28Q . 25 HQ-110C .. 129 HA-20 70 

NC-303 .... 249 KWS-1 .... 750 SX-101 .... 175 

FRECK RADIO & SUPPLY CO. INC. 

38 Biltmore Ave. Asheville, N. C, 28801 

Phone 25-4-9551 

T. T. Freck—W4WL Bill Beck—K4QOK 


OX QSO Rtcordi 



DX CHASERS 

This heavy 8x10 OX Recorder for 
the wall is really clever. Simply 
turn spinners to show exact num¬ 
ber of countries QSOed and 
QSLed. Also an Ideal ham gift. 
$2.50 pp(L 


10 TT ¥ ;f T 1 

nunsof cf nvsms mm w oqumtucs 
contacted qmirkb 



GIFT SHOP - Box 73, 


VIKING PROD HOTS, Dfept. 8-4 
196 S. Main St, 

Orange, Mass, 01364 


VOODOO 

MAGIC TIE CLASP 

QSL CAROS REPRODUCED 
IN PERMANENT METAL 
GREAT GIFT IDEA 
We also do business cards 

Send Card and $3.SO to 
Northfield, Ohio 440G7 



RTTY GEAR FOR SALE 

Modal ?9 and 28 parts and service. Price 
Hit Issued monthly. For information write: 

MAZER ENTERPRISES 

17740 Bay Circle 
Fountain Valley, CaL 
Telephone 213-633-t930 



NEW BOOKS 

Amperex Electron Tube Catalog 

Amperex Electronic Corporation lias just 
announced the latest edition of their Con¬ 
densed Electron Tube Catalog. This new ca¬ 
talog contains a description and basic specifi 
cations of the full line of Amperex tubes and 
serves as a quick reference guide for new 
equipment designers and replacement tube 
buyers. This catalog covers power tubes, sub- 
miniature tubes, entertainment and audic 
tubes, premium quality tubes, UHF special 
purpose tubes and many other special purpose 
vacuum tubes. A special insert in the catalog 
covers the basic specifications on Amperex 
microwave tubes and components; included 
on this insert are magnetrons, klystrons, disc- 
seal triodes and traveling wave tubes. Free 
copies are available by writing on your com¬ 
pany letterhead to Amperex Electronic Cor¬ 
poration, Advertising Department, fiicksville, 
Long Isalnd, New York 11802. 


Complete 

Semiconductor 

Specs 


Motorola has just published a hardbound, 
1500-page reference handbook that lists all 
El A registered semiconductors. It tabulates 
10,500 IN-, 2N-, and 3N-devices made by all 
manufacturers with their major specifications, 
and gives equivalents for many of the ones not 
made by Motorola, In addition, the book in¬ 
cludes complete data sheets on over 2800 
Motorola semiconductors and a number of 
application notes and other general informa¬ 
tion. All semiconductor users should have this 
valuable book. It costs only S3.95 from any 
Motorola distributor or by mail from TIC, 
Motorola Semiconductor Products, Hox 955, 
Phoenix Arizona 85001. 
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Handiest Tool 
in the Shop / 


new swivel 

ACTION HAND 
DE BURRING 
SET 



BURR 

QWIK 


Anadra- * ml action chuck p-fu* 

■; ifr T *r changeable 1 !w?' it« Cutting bOdes 
aid cany-ng; pchjcti 


^AWl-TftOis * sat 3*f:. 


FREE CATALOG 


5 7CIS OTjf V) 5T»H* 


'*--5Tn 7 


1967 Heathkit Catalog 

Heathkit’s new 1967 catalog, fust off the 
)ress, illustrates more than 250 different elec- 
ronic kits, f his J08 page kit-builder’s treasure 
las a kit for every interest and every budget, 
rhere are complete lines of amateur gear, test 
tnd lab instruments, stereo/hi-fi components, 
>lus many home and hobby items including 
narine electronics, electronic organs, color 
elevision and AM and KM radios. This catalog 
epresents Heath’s biggest offering yet, featur- 
ng many new kits including a deluxe SSB re¬ 
ceiver and matching transmitter, SB-series 
imateur station console and a signal monitor, 
lo obtain your free copy, send a post card to 
he Heath Company, Benton Harbor, Michi¬ 
gan 49022 

Dictionary of Electronics 

Harley Carter has compiled a most complete 
dictionary of electronic terms in the latest 
edition the Dictionary of Electronics by the 
dart Publishing Company. This dictionary is 
iberally illustrated and covers the latest 
ievelopments in electronics. In addition to the 
definitions of electronic terms, a list of ab¬ 
breviations, symbols, graphical symbols, color 
bodes and conversion tables in included in the 
back oi the book. A very worthwhile buy for 
:he amateur, engineer and technical writer; 
|>2.65 at your book store or write to Hart 
Publishing Company, 74 5th Avenue, New 
fork, New York 10011. 

New TUCO Catalog 

The new catalog from Transistors Unlimited 
.vill certainly excite your soul ii you’re a build¬ 
ing ham. It lists hundreds of diodes, transis- 
:ors and other semiconductors, electrolytics. 
:antalytics and other capacitors, pots, resistors, 
sockets, test equipment, kits and plenty more. 
The prices are good, too. Send Sot 1 today for 
catalog 1967S from TUCO, 462 Jericho Turn¬ 
pike, Mineola, N.Y. 11501. 


LOOK...NO KOLBS! 


FITS ANY C. B. OR HAM ANTENNA 

THIS RIGID RUSTPROOF ANODIZED ALUMINUM 
ANTENNA MOUNT FASTENS TO TOUR CAR TRUNK 
LID IN MINUTES . . . AND NO BODY HOLES ARE 
NECESSARY! 

SEE THESE SUPERIOR MOUNTS AT YOUR 0IS- 
TRIBUTOR/OEALER OR REMIT SB.95 fctw* or M.Q.) 
TO E Z MOBILE ANTENNA MOUNT INC. P.Q. BOX 
in, ALG0NAC. MICHIGAN (Midiipo ratals Add 
4S sales Hi) PHONE Ill 794 TW 

SPECIFY ANTENNA MOUNT HOLE DESIRED (3/8“ - 
3/4"—SMALL OR MEDIUM BAU) 

QEALEJt INQUIRIES INVI 1(0 


£ *2 MOBILE ANTENNA MOUNT 



EVANSVILLE AMATEUR RADIO SUPPLY 


CHRISTMAS SPECIALS 


Drake TR-4 

$499 

Mark 1 Lin 

$390 

Drake R4-A 

340 

Moseley TA33 

93 

Drake T4-X 

340 

Hy-Galn TH3MK2 

93 

Swan 330 

360 

Ham M Rotor 

85 

SHE 34 

340 

TR 44 

54 

Galaxy V 

360 

SB2-LA Lin 

215 


Contact Dili 0<jq or Don Griffith at 

Evansville Amateur Radio Supply 

1306 Division St. Evansville. Indiana 422-4551 


ELIMINATE GUY WIRES 

USE MYLAR ROPE 

We stock all sizes: y*"-10tf; ^4"-30f; 
y*"-60<*; i/ 2 '-$110 per foot. Other 

sizes available. 

We also carry a complete stock of Hy 
Gain Antennas new and used. All ma¬ 
terials for any antenna installation. 
Write for information and prices. 

ANTENNA MART 

BOX 7, R1PPEY, IOWA 


LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 

Thousands of frequencies in stock. 
Types include HC6/U, HC18/U, 
FT-241, FT-243, FT-17I, etc. 

SEND 10* for catalog with oscillator 
circuits. Refunded on first order. 

2400B Crystal Dr., Ft. Myers, Fla. 33901 
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PORTABLE ANTENNA 

with Non-Shatterable Base 




Patented 


20-15-10-6-2- Meters 

Very Low SWR 

Folds to 19 inches 

Weighs only 2 pounds 

Complete for 5 
Frequencies 


$24.50 

ask your local dealer 
or 

DPZ CORPORATION 



P, 0. BOX 1615 
JUPITER, FLORIDA 33458 


CQ de W2KUW 

5% BONUS!! 


Paid over any top offer for any piece of aircraft or 
ground radio units, also test equipments. All types of 
tubes. Particularly looking for 4-250 • 4-400 • 833A 

• 304TL • 4-1000A • 4CX5000A et ol. 17L • SIX 

• 390A • ARM • GRM • GRC • UPM • URM • USM 
units. 

TED DAMES CO. • 3TO Hickory 5t., Arlington, N.J. 


RT220 ARN21 TACAN Transceiver. 902-3213 me . EX 145.00 

R54 APR4 Receiver (less tuning units) ..EX 45.00 

ID226A/APR9 Panoramic Indicator W, Schematic ..EX 10.50 

PP336 Stain Power Supply for APRS Reedier _EX 14.75 

PP337 An*. Powit Supply for TNI30 * TN131/APRS. .EX 7.50 
MT606 or MT608 APR9 Mount Tor CV43 and PP337 EX 4.50 
APRS Control for switching TX128, 121). 130. 131 ..EX 35 00 
Scope Xformr 1950V@3nta. 6 Pil Windings, 60 cycle NEW 4.75 
R316A/AHR26 14-Tube AM/EM Superbet. 162-174 me LN 22.75 
C610 Control Box for R310A Receiver. W/4 Tubes ..EX 4.50 
PP468 Power Supply for R31KA Al'lt2ii ltecvr. 4011 cy. LN 4.75 
I0169C/APN12 Scope. 3.1P1 CRT IlfDT Coax Switch EN 12.75 
3JP1 CRT w/Mount, Shield, Socket, Inlcnsifler Plug .. G.25 

SA325 U Coaxial Switch. SPIT. 28VDC Motor .EX 4.50 

Coax Switch. DPL1T, Thompson Products No. E18B22CA LN 3.75 
HV Rectifier Cartridges. Two (fit 1500V, lama. Mounted LN 3.00 
RT82/APX6 makes 1215 ma Xccivcr. See Oct-Nov cq NEW 23 50 
UPM8 Testa APX6. 27 Tubes, 10 Diodes. HSVCOcy LN 19.75 

Complete Manual for TS726, UPMS. Postpaid .. 2.90 

T61A/AXT2 TV Xmtr w/Video & Sync Modulator. .NEW 19.25 
TS545 Echo Box. I150-I350mr. lOOua Indicator ..NEW 9.75 

Complete Manual for TS545/UP. Postpaid .NEW 1.90 

0AA-2 7est Set. 130-240mc, 2O0uu IihL HSCGOcy NEW «.50 
46ACQ 13 Tube Superb et, lT5-225mc. wo/Fower Supply 22.50 
Schematic fur 46ACQ Receiver. Shows power Supply .. . 1 00 

HlOlA ARN6 100-1750kc Receiver. 4 -Bunds _ EX 17.50 

C403A ARN6 Control Bo* for RIO!A Receiver .EX 6.50 

ID918 ARN6 B'.iring Indicator for RIU1A Rerrr ....EX 6.50 
MT273 ARN6 Mounting f>r IllOlA Recelitr. w Plug KX 4.50 
AS313B/ARR6 Station Seeking laop. I00-1750kc ..,.EX 4.75 
Set ot 120 Xtats Type FT243 5675 thru 8650kc .. 120/18 75 

C45 Control Hoi for ARC1 and ARC 12 Xceivers_NEW 1 25 

Precise KV Probe BOO megohm. 50EV insulation ...NEW 2.50 
Rt. Angle Drive. W/Unlversul. Shaft ..EX 1.75 ea. 3/5,00 
6161 Type Tube. W/Comieetors. 05 Watts to 2000mc .EX 7.50 
Z-50. Ohmlte RP Choko. 7uh . EX 8/1.00 


E. C. HAYDEN 

Prices; FOB Boy Saint Louis. 


Box 294 # Bay Saint Louis, 
Mississippi, 3952G 
Terms: Net, Cash. 


Electronic Cable Handbook 

The Engineering Staff ot the Belden }t!anu 
facturing Company has in the Electronic Cable 
Handbook, pul together a very complete 
treatise on the subject of electronics wire 
and cable. This handbook covers the installa¬ 
tion, test, manufacture and use of all types 
of cable encountered in electronics. There are 
chapters on coaxial cables for rf, audio and 
microphone cables, phono pickup and speaker 
cables, television lead-in, commercial sound 
and television cabling, intercom and telephone, 
instrumentation and data processing and auto¬ 
mation. All in all, it is a very complete 
collection of useful facts and figures for users 
of electronic cable. In addition, this book con¬ 
tains a glossary of electronic terms, a list of 
military and non-military specifications for 
wire and cable and many tables of wire and 
cable operating information. $3.95 at your 
local distributor or write to Howard W. Sams 
& Company, Inc., 4300 West 62nd Street. 
Indianapolis, Indiana. 

Multistage Transistor Circuits 

Multistage Transistor Circuits by R. i). 
Thornton et al is just one of a series of 
eignt books produced by the Semiconductor 
Electronics Education Committee (SEEC). 
Although this series of books is written speci¬ 
fically for the college undergraduate student, 
they are very useful to advanced amateurs 
and electronic technicians familiar with college 
algebra and the electronics required for tran¬ 
sistor circuit design. Multistage Transistor 
Circuits delves into the parameters of multi¬ 
stage circuit design in great depth and pre¬ 
sents the effects of external parameters on 
final circuit operation. Among the subjects 
covered in this worthwhile book are gain and 
bandwidth calculations, stability and frequency 
response of feedback amplifiers, tuned ampli¬ 
fiers. direct coupled amplifiers and broadband 
amplifiers. Of particular interest is the dis¬ 
cussion of the interaction problems between 
coupled transistor stages and methods of 
minimizing this undesirable feature. This inter¬ 
action is of major importance when predicting 
the high frequency behavior of a particular 
amplifier circuit. Although this book is much 
too complex for the casual reader, it presents 
many subjects to the serious circuit designer 
that aren’t available in other texts. Although 
Multistage Transistor Circuits is very useful by 
itself, it is much more useful when backed up 
by the other books in the SEEC series which 
include Introduction to Semiconductor Physics, 
Physical Electronics and Circuit Models of 
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i ransistors, Elementary Circuit Properties of 
Transistors, Characteristics and Limitations of 
Transistors, Digital Transistor Circuits and 
Handbook of Basic Transistor Circuits and 
Measurements . These books are all available 
either cloth bound or paper bound, so there 
is no necessity to spend a great deal to obtain 
the entire seres. Multistage Transistor Circuits 
is $4.50 in cloth and $2.65 in paperback. See 
your local book store or write to John Wiley 
& Sons, Inc., 605 Third Avenue, New York, 
New York 10016. 

Handbook for Electronic Engineers 

and Technicians 

This new handbook by Harry E. I horn as 
is an invaluable storehouse of basic electronic 
information presented in a concise, compact 
manner. The first six chapters cover the 
essentials of electronic drafting, sheet-metal 
construction and workshop practices, electronic 
components, and wiring and chassis assembly. 
Chapter 7 provides an insight to the mathe¬ 
matics associated with electronics, covering 
the fuiKlamentals of arithmetic, algebra, 
logarithms, trigonometry, and slide rule. The 
next eight chapters delve into the basics elec¬ 
tronic measurement and test, with information 
on measurement circuits and techniques, sim¬ 
ple indicating meters, voltmeters, frequency 
meters and oscilloscopes. The last six chapters 
concern the test anti checkout of actual elec¬ 
tronic equipment, summarizing the equipment 
and procedures to be used in testing receivers, 
transmitters, microwave, radar, servomecha¬ 
nisms and power supplies. Each of the 
chapters on equipment is very complete, with 
a discussion of operating fundamentals and 
a concise description of the types of measure¬ 
ments and tests usually required. The c hapter 
on receivers for example includes sensitivity, 
noise figure, selectivity, signal to noise charac¬ 
teristic, power output, spurious responses, 
frequency stability, and the equipment and 
measurement techniques required to determine 
these characteristics. The last seventy-two 
pages of the book contain a series of appen¬ 
dices with graphs, tables, and charts covering 
almost every conceivable facet of electronics. 
The information contained in these appendices ■ 
is available from other sources, but this is the 
first time this reviewer has seen them all 
collected under one cover. The Handbook for 
Electronic Engineers and Technicians is highly 
recommended for amateurs, technicians and 
engineers who need a one-stop source of infor¬ 
mation. $16.95 at your local book store or 
write to Prentice-Hall, Inc., Englewood Cliffs, 
New Jersey 07632. 



COMPRESSION AMPLIFIER $29.95 

These government surplus limiting amplifiers of 
fered at a fraction of their cost and they are brand 
new unused. Input & output impedance of 600 
ohms, self contained 115 volt 60 cycle power sup¬ 
ply. Gain 36 db plus or minus 1 db. Upgrade your 
shack for professional performance with this beau 
tiful rack panel commercial grade equipment. DB 
out meter on front panel. 



CV 57/URR TELETYPE CONVERTER 

Brand new in crates. IF frequency 395-470 kc. 
Only three available. $150.00 each 


LIGHT ACTIVATED SCR (LASCR) 

Function of an SCR triggered by light thru the glass 
window top of the TO-18 unit. Various applications 
in tape readers, character recognition, logic cir¬ 
cuitry, relay replacement, night lighter brain. Of¬ 
fered at a fraction of list price . . . only small 
quantity available. 


25 

PIV 

$ *75 

200 

$2.30 

50 


1.00 

300 

2.70 

75 


1.35 

400 

3.20 

100 


1.60 

500 

4.00 

ISO 


2.00 

Under 25 V 

.50 



Variable Voltage Transformer from unused Military 
equipment. Just the thing for your Linear. Variable 
from 0-130 volts good for 22.5 amps. Input of 
115 V 50/60 cycle. $28 + 00 each 

GEIGER COUNTER CHASSIS assembly, fully wired, 
transistor power supply operated from 9 volts, with 
100 microamp meter. Less geiger tube. With sche¬ 
matic. $4.40 each 

All material FOB Lynn, Mass, 

tvj ESH N A 

19 ALLERTON ST., LYNN, MASS. 01904 
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if Price—$2 per 25 words for non-commercial ads; $5 
P*r 25 wards for business ventures. No display ads or 
agency discount. Include your check with order, 

it Type copy. Phrase and punctuate exactly os you wish 
it to appear. No all-capital ads. 

★ We will be the judge of suitability of ads* Our respon¬ 
sibility far errors extends only to printing a correct ad 
in a later issue, 

★ For 51 extra we can maintain a reply box for you, 

it We cannot check into each advertiser, so Caveat 
Emptor . * . 


ALL MARKS of new and used amateur equipment. 
Write or call Bob Grimes, 89 Aspen Road, Swampscoit, 
Mass. Tel: 617-598-9700 or 617-598-2530. 


CONVERTERS, World's largest selection of frequencies. 
Ham TV vidicon cameras and parts at low factory- 
direct prices. See them all now in our full page ad in 
this issue. Vanguard Labs* 196-23 Jamaica Ave., Hollis, 
N.Y., 11423. 


WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment. Highest prices paid 
for clean good operating gear. Write Graham Radio, 
Dept. 10, Reading, Massachusetts, 


ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? 
Let us convince you with a specific quote that will 
really save you money* Graham Radio, Dept. 10, 
Heading, Massachusetts. 


MOTOROLA new miniature seven tube 455 kc if 
amplifier discriminator with circuit diagram. Com¬ 
plete at §2.50 each plus postage 50<f each unit. R and 
R Electronics, 1950 South Yellowsprings, Springfield, 
Ohio. 


COMPLETE CONVERSION instructions for the AN/ 
VRC-2, just $1 while the supply lasts. 73 Magazine, 
Peterborough, N. H, 03458, 


WANTED case for Morrow receiver. WA1CCH, c/o 
73, Peterborough, N.H. 03458. 


SIX ASSORTED ISSUES of ATV Experimenter, circa 
‘64-'G5, SI from 73 Magazine, Peterborough, N.H. 03458. 


SCHEMATICS FOR either the ARC-508, or the ARR 
15, both described in June '65 issue of 73, only 50tf 
each. 73 Magazine* Peterborough, N.H. 03458. 


1963 BOUND VOLUMES OF 73. $15 each from 73, 
Peterborough, N. H. 03458. 


SWAN 350 with crystal calibrator and G-1I7 A.C. 
power supply, excellent condition, $375, Write Bob 
Davis, K0YOV, Trent, South Dakota 57065. 


QSL CARDS? ? ? “America's Finest”. Samples 25 c. 
Sakkers Printery; W8DED, Holland, Michigan. 


INVESTOR to promote the New and Unique Barb'd 
Wire Antenna* notify WA6CTK, C. Leroy Kerr, F.O. 
Box 444 Montebello, Calif. 


COLLINS 32S1 receiver, 75S1 transmitter, 516F2 power 
supply. Mint condition, low hours, S675 firm. B. Green 
W2LPC, 51 Elmira St., Htcksviile, N.Y. 11801. 


KNOB, for Collins 75A-, 6 to 14 reduction, easy to 
mount S7 pp. W4VOF, 1517 Host St., Key West Fla. 
33040. 


HW-12 with crystal calibrator. Excellent condition. I 
vr. old. $85. WA90AZ, 2489 Hwv. X. Oconomowoc. 
Wise. 53066. 


QSL CARDS—Free samples* Reasonable prices. Send 
stamped envelope to George WA4QKD, Box 282, Val¬ 
paraiso, Florida 32580. 


AM ECO TX-62. Like new, used one year. A steal for 
$105.00. Sorry, first check takes it. Nic Neumann, 
WB2TMM, 229 Clifford St., So. Plainfield, NX 07080. 


HEATH HX-30 0 mi. SSB, $150; SX-1I7 W/LF tuner, 
$275; Ameco N.V* conv. 6 m. t $30; Clegg 99er, S90; 
Waters DL/WM, $55; Superex phones* $20. All in¬ 
quiries ans., will deliver within 100 mL or ship. 
R. Klein, 96-09 67 Ave., Forest Hills, N,Y. 11374. 


C. FRITZ QSL’s: World famous, and of highest quality 
consistently for over 30 years! Samples 25C (deducti¬ 
ble!. Box 1684* Scottsdale, Arizona, 85252 (formerly 
Joliet, Illinois). 


TRANSISTORS — -New# full-length leads. U-Test-Em. 
100 asst, for $2.50, postage paid in USA. No C.O.D. 
Star Sales Company, 404 W. 38th Street, Wilmington, 
Delaware 19802, 


MOD. 15 TELETYPE machines, mod. 14 TD receivers, 
transmitters, power supplies, meters, voltmeters, milli- 
ampmeters, watt meters, variacs, plate transformers, 
filament transformers, Nems Clark telemetering re¬ 
ceiver Mod. 1400 very good condition, low voltage 
power supplies, 300 volt regulated power supplies, 300 
mills microphones, teletype converter. Alfred Michaud 
K1FAX, 264 East Main St. f Fall River, Mass. 


WANTED; Surplus audio bandpass filter #FR~2409. 
WA7ERA, Route 2, Boise, Idaho 83702. 


SPECTACULAR CLEGG VENUS with matching 416A 
ac power supply, $375 firm. Colossal Heathkit HO-10 
monitor-scope, $65 firm. Smashing Electro-Voice 664 
with special ptt stand. $25 firm, /or/ the preceding 
plus: Ameco SWR bridge, Rotron Whisper-Fan, Ty- 
meter 24-hour clock, and Telex headphone-micro- 
phone combination, $475 Arm. WA2VRM, 93 Captains 
Road, North Woodmere, New York, 


HEAD SKIS, marker toe, tyrolia ski rocket heel cost 
$135, Kastinger boots, size 8, with tree, cost $50, Hau¬ 
ser pants size 32 reg, cost $65. Used 8 times. Best 
offer, cash or ham gear, WA5LKY, Rt. 1 Box 114-F, 
Long Beach, Miss. 


COLLINS 75S-I RECEIVER, 32S-1 transmitter and 
516F2 power supply. AO for $600. Linear with two 
4-250 f s $100. Gonset G-50 $200. Philip Will WSHPB, 
30 West St., Canal, Winchester* Ohio. 


AIRBORNE TELEVISION RECEIVERS (2) Navy 
CRV46ABB, R.C.A, manufacture, complete with tubes 
dynamo tor. One slightly modified. §15, both $25. 
Arthur Thompson W3CGN,, Box 177, Telford, Rd, #L 
Penna. 18969. 


RADIO AMATEURS—CB*ers: Transmitters—receivers 
—microphones repaired by radio-engineer with lab 
equipment—kits wired. Free estimates. J&J Elec¬ 
tronics, Windham Road, Canterbury, Conn. 


COLLINS 75S3, 32S3, 62S1 and 516F2. $1300 cash, or 
will split up. Make offer. K71MH* James F, Bingham, 
P.O. Box 516 Beaverton, Oregon 97005. 
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GONSET TWINS—Excellent condx—G-66 t 3-way Sup¬ 
ply, G-77, mobile supply t Shure mike, cables, manuals 
$100. Bob Christen 393 Nelligan Court North Babylon, 
New York 11703. 


GOING TWO? Twoer, 3 crystals, Finco 6N2, rotor 
mast, mobile power supply $75. Vibroplex '“Lightning 
Bug” $15, WASOAQ, 418 East 5t h Street. Port Clinton, 
Ohio 43452. 


DX-35 with new 6146B installed and Dow-Key Coax 
Relay $40.00 F O B, Wanted new RK-4D32, W9IFZ 510 
Hanover Rd. Evansville Indiana, 


WANTED: Broken and otherwise damaged antenna 
rotators. Slate price* condition and manufacturer in 
first letter. W1DTY, HR #1, Box 138, Rindge, NH 
03461. 


SONAR 10-88 METER TRANSMITTER with matching 
VFO; uses efficient 5894 in the final. $75 with power 
supply and VFO, 73 Magazine. Peterborough, NH 
03458. 


WANTED: 28 volt prop pitch motors. State price and 
condition in first letter. W1DTY, RR #1, Box 138, 
Rindge, NH 03461 


RELIABLE AND EFFICIENT SSB EXCITER, the 

Phasemaster Jr provides 60 watts PEP; sufficient to 
drive most KW linear amplifiers. $60. 73 Magazine, 
Peterborough, NH 03458, 


WANTED: General Radio model 1140A wavemeter. 
WIDTY, RR#1, Box 138, Rindge, NH 03461. 


DX-20 Novice transmitter. A small CW transmitter 
which Is perfect for the beginner; all bands, 25 watts 
input. Only $18.00 from 73 Magazine, Peterborough, 
NH 03458, 


WANTED; Case for General Radio 314GA wavemeter, 
WA1CCH, c o 73, Peterborough, N.H. 03458. 


THE SOUTHERN CAYUGA COUNTY Amateur Radio 
Club is conducting a nation wide poll on incentive 
licensing, Send them a postcard with your call and 
signature stating whether you are for or against in¬ 
centive licensing. SCCARC—WB2NOD, Box 685, Mora¬ 
via. New York 131118. 


TROUBLESHOOTING AMATEUR RADIO EQUIPMENT 

by W70E, A small quantity available for $2.50 from 
73 Magazine, Peterborough, NH 03458. 


ABCS OF ELECTRONICS. This book lolls you all you 
need to know to understand basic electronics. $1.95 
from 73 Magazine, Peterborough, NH 03458, 


MOBILE HANDBOOK by W6SAL We have a very 
limited quantity of this “New" edition bargain priced 
at $2.00. 73 Magazine, Peterborough, NH 03458. 


THE SURPLUS HANDBOOK, Volume I from Editors 
and Engineers. Covers ARC-4 and -5, AKR-2* BC-342, 
-348. -603, -654, -779; SCR-522 and many, many more* 
$3.00 from 73 Magazine, Peterborough, NH 03458, 


HANDBOOK OF HAM RADIO CIRCUITS by W9CGA. 
Complete schematics and operation data on many 
popular flam receivers, transmitters, transceivers and 
power amplifiers. $2.95 from 73 Magazine* Peter¬ 
borough, NH 03458. 


TELEVISION INTERFERENCE HANDBOOK by 
W1DBM* This is a complete handbook that tells you 
how to cure your TVI problems. $1,75 from 73 Maga¬ 
zine, Peterborough, NH 03458. 


DRAFTED! Must Sell: Collins 75S-1, §27500: Knight 
T-6Q, §25,00; Globe VFO deluxe, $40,00; 10-mtr beam, 
$15.00; Rotor, $10.00; Well stocked junk box and 
magazines. Will deliver within 100 miles. Bill Pigott* 
WA7CQO, 23129 Wachusett Road, Edmonds, Washing¬ 
ton, Phone: (206> 542-4812. 


YEAR END HOUSE CLEANING 

Closing out of odds & ends, chassis, home brew test sets, 
medical, electronics, power supplies, etc. Some in cnlijjjfts—- 
25c per pound, plus 10c each tube, SI-00 each meter, STRICT¬ 
LY CASH k CARRY, no mail order—ALL AS IS, all sale* Anal, 

NEW ARRIVALS 

500 mfd—Late type, lytics, unused. unpacked. 450? OV—Clean 
—(tone!—l ’ A RANT KLIL Two physical sizes, several makes— 
* 4 * 4 "h; 2** d x 5%" h. Shipping wl 2 Ufo $4.50 ea. 
4 S 17.00 

2 1 2 mliry RFC. spares for tlw ART-13. 500 ma BRAND NEW. 

Ceramic, 79#* ea; 4/$3.00 „ „ tc-o- 

< \V4 M VJST0R. BRAND NEW RCA $1.85 ea 3 §5.25 

sockets for above \>w CINCH 15<f ea; with 6CW4 10c ea. 

All oftlers, except in emergency, or Fra at a hamfast, diippetl 
same day received. For free “GOODIE" sheet, send self-addressed, 
stamped envelope—FLEAS 11, PLEASE include sufficient far postage 
any excess returned with order. 1 carry private (Travelers) 
parcel post insurance, for domestic parcel post. For items too 
heavy, or too large for parcel post, 1 suggest bus parcel express. 
I*lease adfiae name of bus line, and city, where you can pick 
up the shipment. 

B C Electronics 

Telephone 312 CAIumel 5-2235 
2333 S. Michigan Avenue Chicago, Illinois 60616 


NOVICE CRYSTALS $1.00 EACH 

FT-243 holders, fundamental frequencies 

80 meters- 

-3705-3745 kHz 

40 meters- 

-7155-7195 kHz 

15 meters- 

-7033-7088 kHz 

add postape per crystal: 
frequency desired and nearest 
quendes also in stock, free 
died, Satisfaction quaranteed. 

Hat Stinnette 

first class; 10^ airmail* Specify 
available will he sent. Other fre- 
Mst. Dealer and club Inqilries In- 

Umatilla, Fla. 32784 


TICKLE YOUR TIGER! 

Now that you have overcome your 
ignition noise, install a 

DELTA MARK TEN CAPACITIVE 
DISCHARGE IGNITION SYSTEM 


Enjoy dramatically improved ac¬ 
celeration — eliminate plug fouling 
and the effects of point bounce. 
Get better gas mileage and instant 
starts. 

Installs in ten minutes utilizing 
original coil. Utterly reliable and 
fully warranted. Not to be confused 
with earlier “transistor ignition 
systems." 


Factory Wired 
Kit Form 


$44.95 
$29.95 

Postage l 'aid. 

Sc nd check with order to . . 


BROWN 

ELECTRONICS, Inc. 

Broadway at Jefferson 
Fort Wayne, Indiana 46802 


Please include your zip code whenever 
you write 73 obout anything. 
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CW AUDIO FILTERS' 

New "Reed Type” is down 40 db for a 500 
cycle band width. Reduces QRM and QRN 
for all receivers, Adjustable band width and 
other features. "Money Back* 1 guarantee. 
From $5.95. Write for free information, 

T. W. HOLDEN, K9JAX 

301 West 16fh Place, Chicago Heights, Illinois, 60411 


Transformer pri. U7r 60 ej. Tipped sec. 1200r C.T. @ 200 
ma, and T40 C + T, @ 235 Ma. 320th lest WL 12 lh. $3 25. 
Sealed, Mtf- screws. Stand-off terms. 

Transformer pri- 105, 115 & l2fW 60 eye. Sec, 700* C.T, @ 
250 ma, Sealed case. Mtg. screws. Stand-off terms. VVt.S lb.$2,56. 

Isolation transformer 115? 60 eye. prL Sec. 115?. 50 watt 
Open frame. Mtg. boles. Wt 31b. $1.75. 

1 KW. Variable Inductor. Johnson 226-5. Shpg. Wt. 10 lb. A 
rare bargain at $25.00. 

5 mfd. at 2000 volts electrolytic. Mtg. bracket Wt 3 lb. 
$1.25 e& + 

3.7 to 52 mmfd variable cap, HP-50, Single hole panel mount, 
60^ ea. or 2/$l.Q0. 

All items are new and F*0,B, Worthington, Ohio 

A.R.C. Sales, P.0. Box 12, Worthington, Ohio 43085 


PLATE TRANSFORMERS—$39.95 

3600-0-3600 VAC @ 1000 Ma.. CCS. with 120/240 VAC 60 
eps primary. Commercial quality units manufactured by Wagner 
Electric Co mtisfir© 13" high. 12" wide, and 9" deep. Net 
weight it 83-, Price $39.93 F.O.B. Minneapolis. One year 
unconditional money bach guarantee. Terms; Checl ©r M.O. with 
order. Immediate delivery. Write ©r Phone: 

PETER W. DAHL CO. 

3314 Diamond Drltri El Fast. Texas 


*TW0-WAY* 

COMMUNICATION CRYSTALS 

AMERICAN CRYSIAl CD. 

L PO BOX 231)6 KANSAS CITr. MR. i 


Interested in VHF? 

Then why not send for a free sample of the 
VHFer Magazine. It's devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF’ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 


WANTED: Military, Commercial, SURPLUS, . ■ Air¬ 
borne, Ground, Transnutters. Receivers. Testseis. Ac¬ 
cessories. Especially Collins. We pay Freight and Cash. 
RITCO Electronics Box 156, Annandale, Va. <703p 
560-5480 COLLECT. __ 

CODE-O-MATIC KEYER keys your transmitter from 
tones recorded on your home tape recorder. S29.95. 
H & M Engineering Lab., 2G06 Immanuel Rd., Greens- 

boro, N. C. 

OSCILLOSCOPE: Heathklt 10-12 5-inch wide-band 
'scope for sale. Wired in August. 1966. Make offer 
Jack Elias. WA3EVG. 2416 South 7th St.. Philadelphia, 
Pa. 19148. 


THINK FUZZY! Unusual new comedy record, intelli¬ 
gent slapstick. Side 1, "Computer, Go Home!” is wild 
science fiction. Side 2 Is "The Naked Interview" 
Spoken-word 12" mono LP titled THINK FUZZY! 
postpaid. S3.98 (Va. residents add 12<! sales tax), from 
"Dogbite Record Co., Dept. 73C. Box 532, Arlington. 
Virginia 22216.” __ 

BURRQWIK—Swivel Action deburring toot set Ano¬ 
dized chuck handle and 3 different tool steel blades. 
Deburrs. Strips Wire, Trims Edges. Enlarges Holes. 
A real tool value at S3.29. AMI-'I RON Associates 1203.1 
Otsego St.. North Hollywood, Calif. 91607 

HIGH-POWERED 100 watt Two Meter Station Com¬ 
plete or separately. Including Heath "Pawnee”, Gal¬ 
axy Rejector Notch Filter. Parks 2 Nuvistor Preamp. 
J. W. Millen Amplifier Complete with 829 B, Eico 730 
Universal Modulator, WRL Power Supply, Dow Key 
Relay, Shure 440SL Microphone. AH in perfect condi¬ 
tion. $300 takes all. Postpaid. Chuck Gold WA9MRN. 
6513 Kimball, Chicago, Illinois 60645. 


R. F. TOROID CORES—High "Q —Many Diameters 
and Mixes. Free Catalogue. Experimenter’s Kit: $1.50. 
AMI-TRON Associates, 12033 Otsego Street, North 
Hollywood, California 91607. 


KWM-1, AC Power supply, and manual. 20-15-10 
meter Transceiver—$185.00. Ship REA. K6LKX- J. A. 
Zachritz, 1833 Cedar St., Hayward, Calif. 94541. 


DRAKE 2B, 2BQ, $180. GSB 100 Transmitter, $180. 
Both Excellent. Johnson TR Switch, unused, $18. N. 
Capon 43-34 172nd St., Flushing. N.Y. 11358 Tel: 
FL 9-7758, 


SR500 SSB TRANSCEIVER. 500 watts PEP 8O-40-20M. 
Includes brackets, 12VDC supply, mike and speaker— 
$325. WA0IMK, 13720 Hiwella Place £108, Burnsville, 
Minn. 


THOR VI by Clegg. Perfect condition, not a scratch. 
Excellent results. $300 complete. Will deliver within 
50 miles. James Lunt WA3AOF 8434 Ardleigh St. 
Phila. Penna. 19118. 


EICO 753 SSB transceiver, like new, $160 or make 
offer. K6J1J, 14112 Halper Road, Poway. Calif. 92064. 

DRAKE R-4A Receiver, MS-4 Speaker $349. New fn 
July, fabulous outfit, factory instructions, cartons, 
guarantee card. Quitting. M. R. Wright 222 24th Street 
Drive, S.E. Cedar Rapids, Iowa. 


The VHF’er 

Parks Laboratories, 419 SW First, Beaverton, Oregon 


IIOHNET TB 1000-4. Full legal power* 4 element, 10- 
15-20- Factory reconditioned, never used. Have en¬ 
tered college- Best offer over $€5. Alan Biddle, 8-P-O 
Box 53, Sewanee, Term* 37375. 



,G U ARANTEED R ECON DITIONE D 
/^/f . HAM GEAR 


WRITE NOW 
FOR MONTHLY 
FLYER. 


999 HOWARD AVE-BURLINGAME. CAL 


TRANSFORMER AND FILTER CHOKE for 2-150, 6- 
150, TRANSFORMER: Pri 117 VAC Sec. 900-350-0-350- 
900 <t 250 MA. 150 Volt Bias Tap. 2-5 Volt ML, 1-6.3 
Volt Fil. CHOKE: 10 hy @ 250 MA. Sat $12.00 ship¬ 
ment prepaid P&H Electronics, 426 Columbia Lafay¬ 
ette, Indiana, 47901. 


C.R. TUBE FOR DI-1 3AP1 <@ $6.00 shipment prepaid 
P&H Electronics, 426 Columbia St., Lafayette, Ind. 
47901 . 
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VRL’S BLUEROOK saves money. These prices, with- 
•lit trades, cash or charge: KVM2-$652 30; 75S3B- 

404.10; SX101A-5138 10; SX121-5143 10; HA225-S76.45; 
tF67-$44.95; King 500C-$269JO; 753-$ 161 JO; HX50- 

333.10; HQ 170C- $179 JO; 2B-$188J0; NC270-SI34 JO; 

Jalaxy 300-$161 JO; hundreds more— free list. WRL, 
lox 919, Council Bluffs, Iowa 51501. 

LUDIO BANDPASS FILTERS 300 to 3000 cycles, 20 
vatt, 500 ohm pri 10K sec. Just the thing for sharpen¬ 
ing up your receiver. Tie two of them back to back 
nd install in spkr line. UTC and Stancor unused sur¬ 
plus. 2 for S5 postpaid. L-C Electronics P.Q. Box O 
Yeeland, Michigan 48623. 


COLLINS 32S-1 TRANSMITTER-—very nice condition. 
390 and you pay shipping or $400 postpaid. William 
-immerman, Jr* # K9MSN, 4225 Forest Ave., Downers 
irove, Illinois, 60515. 


TELD DAY SPECIAI^Fortable power-$39,50—1KW 
J 110/120 VAC, 1500 watts Intermittent Duty. 23 
3 ounds including Voltmeter. Switch, Pulley and 2 
Outlets* Belt driven from Car or 3HF Engine. Perfect 
JARS or RACES Emergency Power* Regular S79.95 
ale $39,50 FOB. Proven by over 10,000 owners in 
various fields. Check or Money Order, Interstate Elec- 
ric ? Dept. 4, 7164 Elmridge Dr., Dallas, Texas. 


CONVERTERS, three transistor, 50-54 me in, 14-18 me 
Hit. wired, tested, printed circuit. Crystal controlled, 
JO ppd* Tuneable, $8 ppd. Syntelex, 39 Lucille* Du- 
nont, N.J. 07628. 


PROCEEDINGS OF IRE, IEEE from January 1955 
remplete to January 1967, Perfect condition 550.00, 
•'OB W2BLQ, 175 Voorhis Ave*. River Edge, N, J. 

mm . 


CWM-2 and PM-2 50-400 cps power supply with 
peaker, 5800. HW-32, $90. Items in mint condition. 
Jsed by physics teacher. Stan Rohrer, Wakanisa, Ind, 
*6573 


I AM TV—Toshiba 7038 Vidicon for test purpose S5., 
^CA Image Orth 5820 $10., RCA 7038 Grade C §10., 
/idicon scoket $2., 15.75 kc. crystal $14.00* RCA 7735A 
-rEC 6198 Grade 3 $35.00 WB2GKF Stan Mazimek, 506 
Trade B $20. P Wollensak fl.8 Raptar Zoom Lens $10. 
jE 6198 Grade A $35.00 WB2GKF Stan Nazimek, 506 
Hi Prospect Ave,, Clifton, New Jersey 07012* 


JOHNSON MATCHBOX 275 watts with directional 
coupler and indicator installed. Never used. Best offer. 
Tene Karlin 1803 Manor Drive, Union, New Jersey, 
>7083. Phone 201-688-9061* 


roUR CAIJ. LETTERS on a 7x2^ steel plate, white 
>n red, weatherproof. For car and shack. Limit now 
10 characters* $2.00 ppd, 2 for $3*75 ppd. METHODS 
L0I1A Bush St. San Francisco, CA 94109. 


3R-3MI New, professional job, 2 filters, $225* VIKING 
[. rvrd, spare 4D32, VIKING VFO, manuals all A-l 
wOndx, $85. FOB W2AJO. 


HALLICR AFTERS SSB'AM CW Kilowatt. SX101 
Mklll. HT32A, HT33, Speaker, Manuals* First certi¬ 
fied check for 5650* Will deliver within 100 miles* 
Princeton YMCA Radio Club, K2PWK, 120 John 
Street, Princeton, N.J. 08540. 


CRYSTAL CONTROL ON 2304 MHz: AN/FRC-37 
(XN-1) transmitter and receiver* Transmitter crystal 
controlled with 64 MHz-range crystal. 1970-2400 out¬ 
put. Straight through 3CX100A5 final. Completely 
metered. Video modulator (can be used for voice) 
included* Uses 5 2C39 , s. Big blower. Type N output. 
Receiver: 2700-2400 MHz tunable with excellent AFC* 
Completely metered. Low noise if preamplifier. Cali¬ 
brated mixer and preselector tuning. Includes Fre¬ 
quency Standards FSC-174 1675-2425 MHz wavemeter, 
serial 3001* Both are rack mounted and include 
cables and power supplies* Operate on 110 V ac. 
Heavy. Tentative price $200* Paul Franson WAXCCH, 
Editor, 73 Magazine, Peterborough. N*H. 


1 

NOVICE BAND CRYSTALS $1.20 

MARINE CRYSTALS 2.00 

CB CRYSTALS 2.50 

SPECIAL CUT CRYSTALS IN HC6/U 
and HC18 U. 1,3 and 1/5 OVERTONE. 

IVT ami fact urn il p checked ami tested by electronic computers. Add 
per crystal for postage and handling. No, C.Q.D.’s* 

JET CRYSTAL LABS 

1718 W. Lomita Blvd., Lomita, California 




ALL BAND TRAP ANTENNA ! 



Reduces Interference anti 
Noise on Alt Makes Short 
Wave Rtf calms, Makes World 
Wide Reception Stronger* 
Clearer on Alt Bands! 


For ALL Amateur Transmit¬ 
ters. Hated at LOGO Watts 
AM 2000 SSB Pi Net or 
Link Direct Feed. Light, 
Neat, Weatherproof. 


Complete as shown total length 102 ft, with 96 fL. of 72 ohm 
balanced tninline* Hi-impact molded resonant traps. (Wt. 3 
oz. I** r 5" loin;*- You jest tune to desired hand for be unlike 
results. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters* For NOVICE AN I* ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNERS UR GADGETS NEEDED! Elim¬ 
inates 5 separate ai lennas with excellent performance proven. 
Inconspicuous for Fussy Neighborhoods! No HAT- WIRE licH'SE 
APPEARANCE! EASY INSTALLATION l Thousands of users* 

7 5-40-20-15-1 0 meter hands. Complete . . .* $19.95 

J0-20 15 10 metiT. 54 ft. (best for swl's). Complete * $18.05 

SEND ONLY $3.00 (cash, ck., mo) and pay postman balance 
COD plus postaoe on arrival or send full price for postpaid de¬ 
livery* Complete Installation & technical instructions furnished. 

MIDWAY ANTENNA * Dept. A7-12 • Kearney, Nebraska 


Here is your personal invitation to become a 

Ham of Distinction 



Order your Gold Plated Tie Clip with your 
call , custom engraved in white fetters on simu¬ 
lated black onyx. Be a ham who stands out 
in tjour club meetings or conventions. $1.50 
postpaid. Send check or money order to: 






Electronic Marketing Services 
Lincoln, R.I. 02865 

Distributor inquires invited. 


ENJOY EASY, RESTFUL KEYING 

wm V I B R O P L E X 

Sending becomes fun in¬ 
stead of work with the 
SEMI - AUTOMATIC Vi- 
broplex* It actually does 
all the arm-tiring nerve 
wrecking work for you. 
Adjustable to any desired 
speed* Standard models 
have polished Chromium 
DeLuxe models also include 
Chromium Ra^e and red finger and thumb pieces* Five 
models to choose from, priced at 519*95 to the 24K Gold 
Plated Bast “Presentation" at $39.95. 

Order today at your dealers or direct 

THE VIBROPLEX CO*, INC. 

833 Broadway New York 3, N* Y* 



top parts and gray base. 
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH 


Electron tubes and 
semiconductors 

Most any type or quantity 
Receiving, transmitting, special 
purpose, magnetrons, klystrons 
We will make you an immediate 
offer in cash. 


Special sale 

HP-200BR audio 
oscillator $65 


Surplus communication and test equipment 

AN/GRC-3, 4, 5, 6, 7, 8, 10, 19, 26, 27, 46, VRC-12 
AN/PRC-8, 9, 10, 25 

Test equipment with ARM, SG, URM, UPM, USM, and T$ prefixes 
Communications: AN/TRG-1, 24, 35, 36 
Receivers: AN/APR-9, 13, 14, R-388A, R-274, R-390A, R-391, etc. 
Indicators: ID-250, 251, 387, 257A, etc. 

Aircraft: AN/ARC-27, 34, 38, 44, 52, 55, 57, 73, 84 
AN/ARN-14, 59, 67, 70 
AN/APS-42, 81 
AN/APN-1, AN/CPN-2A 

Also: Tektronix, Hewlett Packard, Booten, and General Radio 
equipment, etc. 


Liberty Electronics, Inc. 

548 Broadway, New York, New York 10012, Phone 212-925-6000 



The standard of comparison in amateur 
VHP, UH:F communications, Cush Craft antennas 
combine all-out performance with optimum site 
for ease of assembly and mounting at your site. 
They can be mounted vertically, horizontally, in 
pairs, quads, or virtually any combination 
allowing you to design the antenna system to 
meet your exact requirements* 


A144-1I 

2 

meter 

11 element 

SI 4.95 


AT44-7 

2 

meter 

7 element 

11.95 


A220- T1 

1V4 

meter 

11 element 

12.95 


A430-T1 

% 

meter 

T1 element 

10.95 


A144-20T 

2 

meter 

Mu lit polarized 

29.50 


A50-3 

6 

meter 

3 element 

15.95 


A 50-5 

6 

meter 

5 element 

21.50 


A 50-6 

6 

meter 

6 element 

34,95 


A 50-101 

6 

meter 

10 element 

54.95 


A 26-9 

6&2 

meter 

10 element 

29,95 



SEE YOUR DISTRIBUTOR OR WRITE FOR CATALOG 



621 HAYWARD STREET 
MANCHESTER, N.H. 03103 


INDEX TO ADVERTISERS 
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Sideband Engineers, 31 
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Solid State Sales, 128 
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TAB, 127 
Teleplex Co., 27 
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Tronslab, tnc., 113 
Unadillo, 97 
Unity, 114 
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Vibropfex, 125 
Viking, 118 

Waters Mfg. Co., Cover IV 
Webster Mfg. Co*, 49 
World Radio Labs, Cover Ilf 
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■•VOLT-TAB" 1000 Watt Speed Control 
115V AC ?9 (a , . 2 for $16 


Bandswitch Ceramic 500W 2P/6Pos $3(o 

5Hy-400Ma Choke 54 <fi, . 2/J5 

6Hy-500Ma J5 ft . 2/56 

250Mfd (f< 450 Wv Lett lytic 4/SSB $3 ft 
Cnd$r Oil lOMfd * 600 Slfrt. 4/53, 12/$5 

Cndsr Oil 6Mtd <■’ 1500V S4<» . 5 for 510 

880 Vet ft 735Ma for SSB 512(< . 2/522 
430 Vet ft 40Ma & 6.3 ft 1.5A CSO 51.50 
10 Vet ( ' 5A & 7.5 Vet (" 55(" , 2/59 

RUSH YOUR ORDER TODAY. 

QTYS LIMITED 

Mica Condsr .006 ft 2500V .. 4/51 

Snooperscope Tube 2” 55f<-, 2/59 

Mini-Fan 6 or 12Vac/60 Cys 52(" , . 3/55 

4X150 Ceramic Loktal 51.25 (<<, 4/52 

Line Filter 200Amp/130VAC $5«t, 5/520 

DC 3Mr' Meter/RD/800Ma |4pi , 2/57 

DC t-h* Meter/RO/lOOMa 53(" 

DC 2 x h’ Meter/RD/30VDC S3( •, 2/55 

DC 4' Meter/RD/IMa/$5(u , 2/59 

Socket Ceramic 1625 Tube 4/51,10/52 
Socket Ceramic 866 Tube 4/51,10/52 
Socket Ceramic 4X150/LoktaJ 4/52 

Wanted 304TL-Top 55 Paid !! 

2.5M H Pi Wound 500Ma Choke 3 for 51 

Knob Spin-Crank 8C348 Sl<" , . 3 for 52 

MiniFan 6 or 12 VAC $1.50(« 4 for 55 

Beam indicator Selsyns 24VAC 2 for 510 
Precision TL147 Feeler Relay Gage 51 
Fuse 250Ma/3AG..._ . 50 tor 51, 300/52 


DON'T C-W RITE & SEND ORDER! 

XMTTG Mica Condsr .006 (<> 2,5Kv 2/51 

Mini-Rectifier FWB 25Ma (« 115VDC 
3 for 51, 20 for 55 

W.E. Polar Relay #255A/$5iu, - 2 for 59 

W.E. Socket for #255A Relay. 52.50 

Toroids 88Mhy New Pckg 51 <" , 6/55 

6.3VCT <S‘ 15.5A & 6.3VCT ft 2A 55 (<‘ , 
2 for 58, 20 for 560 

200 KC Freq Std Xtals 52 (<', 2/53, 5/$5 

Printed Ckl Bd New Blank 9x12" 51 <■’ 
Kiixon 5A Reset Ckt Breaker 51 (" , 10/$5 
2K to 8K Headsets Good Used $3®.,..,. 2/55 
Finished Xtals Asst Types. 20 for $1 


SILICON TUBE REPLACEMENTS 

024 UNIVERSAL $1.745(« , . 4/55 

5U4 1120 Rms/1600lnv S2(<», 6/58 
5R41900 Rms/2800lnv $6<« , 2/510 

866 5Kv/Rms-10.4Kv 5101"’, 3/527 


20VAC & TAPS/8, 12, 16. 20V ft 4A, %2ft , 
32VCT/1A or 2X16V («- 1A, 550' , 6/524 


Line Filter 4.5A(<i 115VAC.. 5 for J1 

Line Filter 5A(" 125VAC . 3 for 51 

Converter Filter 400 Ma (§ 28V0C 8 for 51 
Converter Filter lnput/3A<" 30VDC 6 for 51 

866A Xfmr 2.5V/10A/10Kv/lnsl . 52 

Ballentine ^300 AC/Lab Mtr. ..... 545 

Choke 4Hy/0.5A/27f*53<n, . 4/510 

TWO 866A’s & Fil. Xfmr. . .. 56 

Stevens Precision Choppers 52f ,J , 3/55 

Helipots Multi Ten*Turn(« , 55 

Helipot Dials $4/« - - 3/510 

X-Formers All 115V-60Cy Primary — 
2500V & lOMa ft Fit 52< , 3/55 

1100VCT ft 300Ma. 6V ft 8A, 5V 3A & 
125V Bias, abt 1200VDC 55(n , 4/515 

2.5V (a 2A Jl<3, . 3 for 52 

6.3 V b? 1A 51-50(Si,. _ 4 for 55 

Micro-Switch Rated 40AmpAC ft DC 50c(« , 

.. 4 for 51 

BandPass Filters 60 or 90 or 150Cys 

J2<a, 3 for 55 

"Bruning" 6" Parallel Rule ft ,. 51 

2V3G Tube HiV Rept 2X2A .. 5/51 

PL259A ft S0239 CO-AX M&F Pairs 3/52 

Phone Patch Xfmrs Asstd .. 3/51 

FT243 Xtals & Holders .... 2/51 

Insltd Binding Posts ... 20/51 

Sun-Cells Selenium Asstd . 6/51 

T036/1Q0W Untested Transistors. 3/51 

Tube Clamps Asstd 8/51 

.01 Mica 600WV Condsr . 6/51 

.001 to .006 Mica/1200WV Cdsr .. 4/51 


'•TAB 1 ' TUBES TESTED, INSPECTED, 
BOXED — GUARANTEED! NO REJECTS! 
GOV'T & MFGRS SURPLUS! NEW & USED 


OA2. 

.65 

4KP1 . 

S50 

4-1000A . 

$70 

OAS„.. 

.80 

5ABF7 . 

20 

4E27A .. 

20 

OH2 

.55 

5AH PI , 

15 

250TL 

14 

OC3 ...... 

.45 

5ADP7. 

14 

307A _ 

1,50 

om .. 

.45 

5AFP1 , . 

50 

203 A. 

2 

2J39 . 

18 

5AQP7..,. 

20 

YR92 

5/S1 

3BP1....„ 

2 

mr 

5BCP7 ... 

50 

V . , 

2 

3BP6 .. 

3 

5BPL,... 


350A».m»i 

1 

3CP18I 

2 

5BP2. 

9 

. 

2 

3DPI .. 

21 

5BP4 . 

7 

371B. 

1 


IV> S« ao Tubes! What Do U Have? 


3KP1 

3,5BP7 

7 |0146 

2 

3FP7 

1 5BGP2, 

45 Uir.ii . 

12 

3C»P4A 

4 5BHP2. 

45 I.VVTTI . 

30 

3np7 

2 T5H J 2 ... 

t.i 450TL ... 

25 

3HP14 .„ 

2 T54P2 

45 460 

5 

3JTM . 

3 T333P2 

45 703A . 

■> 

3JP 14 

3 T543P2 

45 707B _ 

3 

3RP1A ... 

6 fiCl‘1 A. .. 

7 7 15C _ 

7 

3 XV PI.. 

25 5CP4. 

9 1 25A. ..... 

10 

Send 25e for Catalog 


2C39 

4 5CP7 

5 807. 

M35 

2C40 

5 5t:PllA 

s sn . 

2.75 

'>V43 

7 51 "P1 4 

10 812 

4 

2CSI. 

,65 5FP4A_ 

9 N13 . 

11 

2 M2 2. 

2 5FP7 

4 815 

2.25 


2 5FP14A. 

') 826 . 

Q 

21.26 

2 5HP4 ... 

10 


2M30 .... 

2 5JP1A 

S 829R. 

9 

2 M3 5. 

2 5TP2 _ 

5 832 A 

7 

2 K2G . 

18 5-rP4 ..... 

7 1 833A . 

Q 


All Tubes Stocked at Low Prices! 


2K2S 

18 

5JP7A 

tsina7 .... 

... 1.35 

2 V 3G 

r. /s i 

5JP11 A 

\s 866 A..,„ 

2 

2t>21 

3 /SI 

5JPI4 

18 884 

! 35 

3A4 „ 

2/$l , 

51J 1 1A 

10 054 

4 /> 1 

3 A 5 .. 

2/-51 

5LP2 

12 955 

2 A? I 

2K43 

Q 

5LP7A 

12 95$ A. 

2/SI 

2 K 50 

45 

5(jP4 

20 I 991 .. 

...4/81 

3024. 

... 3 

5RP1 - - 

IS j 1614 .... 

2 

31)23 

2 

5RP2 

20 162(1 ... 

... # 3 

3E29. 

.. 6 

5RP1IA. 

25 i 1025 ... 

2/81 


We Buv! 

3i,>r>....„.. 2/$l 


12 

7 

IS 

24 

9 

18 

70 


■I 1)32 
4-fifiA...... 

4-125A.... 

4-250.4... 

4X ISOA.. 
4X26013.. 
4X500A.. 
3X2500A3100 
4-1000A.. 70 

Tort $$$ 
51MGY... I 
fill 1U till 4 

5T4 . 2/S 1 

fil ‘4 .70 

QV4 . 1 

fiV.’S . 2/SI 

57.3 . .,2/SI 

2 A 40 . I 

885 . .2 /SI 

6C4 . 4/Si 

Wanted Test 

BAS . 

U A114. 

8AC7. 

B AC 5 
RAG7 
KAK5 
BA L6 
BAQ5 
BARB, 

BAST. - 


6AT6 . 
BA IB 

6B4 . 

BBA6 , 
6BE6 
6BG6. 
6BHB 
MU6... 
BBK7 
BBL7 
BRL7 
0RN4, 
6RX6 
OB XT, 
CBQ6 
6BQ7 
6BX7 
6BY5- 
BBZ6 
7C24 


We Sell / 
5SP2A 27 
5SP7..,„... 21 

SUT 1 . 9 

5tTP7 . .. 12 

5XP21 . 24 
5YPI ...... 22 

5YP11 ... 21 

7BPI ... 15 

7BP4A,,. 14 

7EP4 . 9 


We Trade r 


1B29 .. .60 

2050 . 90 

5517 3/SI 
5511 . 20 

5608 _ 4 

6618.. . . 4 

5651 .. .80 

5054 . , 2 /$l 

5656 .. ..... 4 

5663 _ l 


Paid for X.MTTR Tubes! 


A nr7. 


9LP7 
10KP7 
101 P21 
B 1036 P 7 
B 1045. 

K 1 OSD P15 18 
1S08P1,... Q 
2501 A3... 20 

251 tA5. . 20 


1 

2 

20 

45 

15 

15 


5670.3/S 1 

5686 . I 

5687 .2/$l 

5691 . 2 

5602 .,.,., 2 

5693 .. 2 

5725 .2/SI 

5732 . Q 

5730. 81 

5750 .2/S l 


1 

12C5P7.... 

,75 

184 R. . . 

3/Sl 

1S50A. 

2/S 1 

DonTC" 

3/S 1 

25 A 6. 

S/S 1 

25 A 7 — 

3 S1 

2fiC:fi_ 

2/81 

251-6 

2/SI 

25T.. 

2 

25Z5. 

Send 25c for 

2/SI 

25Z6 .. 

2 SI 

26A7-, __ 

3 

FG27 . .. 

2,St 

2sn? 

2/SI 

FG33. 

1 

3-tA5.. . . 

2/si 

35L6. 

2/SI 

35T.. 

1 

3525 ... 


Sefs ( TS ) 


5 

. 75 
75 
Write 
! 

, I 

2/81 
4 /SI 
7 

2 /SI 


I 

9 

2/S I 

is 

2 /$ 1 
2 >1 
5 

2 m 


5751 
5762 
58 14 
5894 
5063 

5964 

5965 
5948 
5><20 

33 


Eq utn. 

. 2/St 

■ ni.ig ■ 7 -v 

. 2 /si 

. 12 

. 2/SI 

.. 2/S 1 

. 2/S l 

... 54 

75 

10/31 


10/YT25 4/1 
VK92 7/31 
XK2 12/SI 
12 A177 2/SI 
12AX7.. 2 SI 
BANS l 

f 1 8X7 3/S i 
6Y6 _ 


2/31 

7 T< IP SSS PAID Ft m 304TL TPBM> 

3/32 
2/S1 
2 

2/SI Writ** for Sub- 
M Inlnttiro^ 
L^srer Storfe 
5933 ..2/35 

4,152 20 

5702 . 72 

8233-. 7 


2/Sl 

2/*l 

i 

2 SI 
2/SI 
I 
1 
72 


43 _- 

45 . 

&}h6 . 

75 

S3Y,..„.„ 

4PR60A 
4XI50G 
4 X250B 
4-40(1 A 


4/SI *mn 
3/SJ 9002 
.2/31 I 9003 


1 

2/SI 

:«i 

18 

18 


25 


WANTED TUBES ALL TYPES 
WE BUY, SELL A TRADE AS WELL! 

TERMS: Money Back 
u Guarantee! Our 23rd 
Tear. J5 Min. Order 
FO B., N. Y. C. Add 
Shipping Charges. 

Ill HM LIBERTY ST., N.Y.C. 10006, N.Y. 
SEND Z5c PHONE 732-6245 FOR CATALOG 


“TAB 


"TAB" SILICON ONE AMP DIODES 
Factory Tested & Guaranteed 


Piv/Rms 

50/35 

*05 

Piv/Rms 

100/70 

.07 

Piv/Rms 

200/140 

JO 

Piv/Rms 

300/210 

400/280 

600/420 

800/560 

900/630 

,14 

.21 

,30 

.40 

1000/700 

i 100/770 

1700/1200 

2400/1680 

.50 

.70 

1,20 

2.00 


* A fl Tests AC 8* DC & Fwd & Load? 

1700 Piv/1200 Rmsi-r 7b0 Ma 10 for J10 
2400 Piv/1680 Rms(-< 750 Ma„ 6 for J1I 


SILICON POWER DIODES STUDS & P.F. 




D. C. 

sopiv 

lOQPiv 

20QPiv 300Piv 

Amps 

35Rms 

70Rms 

140Rms 210Rm$ 

3 

JO 

.15 

.22 

.33 

12 

.25 

,50 

.75 

,90 

18 

.20 

.30 

.75 

1.00 

45 

.80 

1.20 

1.40 

1,90 

160 

1.60 

2.90 

3.50 

4.60 

240 

3,75 

4.75 

7.75 

10.45 

D. C. 

400Piv 

eoopiv 

70OPiv 

900Pty 

Amps 

280Rms 

420Rms 

490Rms 

630Rms 

3 

.40 

.50 

.60 

.85 

12 

1.20 

1.50 

1.75 

2.50 

18 

1.50 

Query 

Query 

Query 

45 

2,25 

2.70 

3.15 

4.00 

160 

5.75 

7.50 

Query 

Query 

240 

14,40 

19.80 

23.40 

Query 

5U4 Silicon Tube ... $2(n , 6 lor % 9 

5R4 Silicon Tube 55 (a , 2 for $ 9 

866A Silicon Tube $14^ , 2 for $25 


TRANSISTORS * SCRS * ZENERS!!! 
FULL LEADS FACTORY TESTED & GTD! 
PNP100 Watt/15 Amp HiPwr T036 CASE ! 
2N441, 442, 277, 278, DS501 Up To 
50/VCBO J1.25(« , 5 for *5 
2N278, 443, 174, Up to 80V J3(ii, 

2 for $5;5 for J10 

PNP 30 Watt/3A, 2N115,156, 235, 242 

254,255, 256. 257, 301,392,40c (Vi . 3 for J1 

PNP 2N670/3OOMW 35c fr, . 5 for SI 

PNP 2N671/1 Watt 50cfu , . 3 for J1 

PNP 25W/TO 2N538, 539, 540 . 2 for $1 

2 N1038 6/SI, 2N1039 . 4 for SI 

PNP/T05 Signal 350MW 25c(« , . 5 for SI 

NPN/T05Signal IF, RF, OSC25c<«;, 5 for S5 
PWR Finned Heat Sink 130 SQ" 

Sl-50(rr, - e ri i I ■ » + ■ I ■ m m d *■ V i * * + ■ i* 4 + i » »■ 9 * ® ^ *• ■ r ■ ■ i ■ ■ 4 for S3 

PWR Finned Sink Equiv. 500 SQ" 

S5(<>, . 3 for HO 

SILICON PNP/T05 & T018 PCKG 2N327A, 
332 to 8, 474 to 9, 541 to 3, 935 to 7 & 

1276 to 9, 35c(« , ..... 7 for S2 

MICA MTG KIT T036, T03, T01030cfrr, 4/J1 

ANODIZED TO PWR 30c(-», . 4/SI 

ZENERS 1 Watt 6 to 200V, .. SI Each 

ZENERS 10 Watt 6 to 150V,_ . J1.25 Each 

STABISTOR up to 1 Watt ... 10 for J1 

GLASS DIODES Equiv 1N34A . 20 for SI 


18 Amp PWR Pressfit Diodes to 100 Piv 

5 for $1 

MICRO-MUSWITCH 35 Amp AC/DC 

3 for SI 

2N408 RCA SHORT LEADS . _ 5 for $1 


TRANSISTORS - TOO MANY! U-TEST! 

Untested 3A Dtamond/T03 _ 10 for $1 

Untested 15A Round/T036 ... 3 for $1 

Untested 1 Amp TOPHAT Diodes 25 for Si 
T05 PCKG IF, RF & OSC LOW VCBO 

20 for SI 


D. G. Power Supply 115V/60 to 300 
Cys, Output 330: Tap 165V up to 
150 Ma, Cased $5(<i ... __ 2 for S9 

SCR-SILICON-CONTROL RECTIFIERS! 

25A 
3.75 
4.25 
5.00 


PRV 

7A 

25A 

PRV 

7A 

100 

Q 

Q 

500 

2,50 

200 

Q 

Q 

600 

3.25 

300 

1.80 

2,25 

700 

4,00 

400 

2.00 

2.90 

800 

4,75 


UNTESTED "SCR” Up to 25 Amps, 6/S2 
Glass Diodes 1N34. 48. 60, 64 _ 20 for SI 

2 RCA 4N4Q3 & 2/1N232b Ckt Bds 
IN 2326 Can Unsolder . 4/SI 

DISCAP .002 Mfd (it 6KV .. 6 for $1 

DISCAPfo} IK V __ _ 10 for SI 

DISCAP Asstmnt up to 6KV .. .20 for $1 

6 or 12VAC Mtnifan & Blade .. ..SI 

Pushon Luqs/Pint Pwr Tr’sistrs 15 for SI 
WANTED TRANSISTORS, ZENERS, 0I00ES! 
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Just found out 

how much I could 
have SAVED by 

buying a WRL 

Duo-Bander 84-'” 


THREE Great 
Package Options! 


•i:- R:. 


ECONOMY 
FIXED STATION 
PACKAGE 

INCLUDES 

DUO-BANDER 84 
AC48 Power Supply 


95 10 DOLLARS 

MONTHLY 


FIXED STATION 
PACKAGE 

INCLUDES: WRI. Duo- 
Bander 84; Model AC-384 
Power Supply; WRL 3NI 
Mike w/stand; WRL 80-40 
Meter Doublet; (100 ) RG58/ 
U Coax; All plu^s. 

SOACOO 14 DOLLARS 

MONTHLY 






W RED 


Designed for 11 it 1 Amateur who's interest is 80 and 40 
meter SSB. Power and high-performance at a very reason¬ 
able cost! Power to make good contacts.*.a selective Re¬ 
ceiver, Stability and Compactness! (5x1 l!Axl0") Smaller 
by far than anything in its power class! 

LOOK AT THESE FEATURES* 3tX) Watts 
PE P/55 R * 2 Kc Dial Calibration • Rugged 
Reliable Printed Circuitry * Stable-Transis¬ 
tor YFO * Dual-Speed Vernier VFO Tuning 

* Built-in Speaker * Mounting Bracket * Whti m/uV? Fnintt 

Combination *S" Meter and Output Meter * y wo ‘ y 

* Sharp 4-Ciystal Lattice Filter. lt now for only 

$8,00 monthly! 


MOBILE PACKAGE 

INCLUDES: WRL Duo- 
Ban der 84; DC Z Pi *we r Su ppl v 
with cables; WRL3N1 M ike; 
Body Mount; New*Tronics 
RSS2 Spring: MO-1 Mast and 
40 & 80 Resonators; (25 ft*) 
RG58/U Coax; all plugs. 

ilACOO 15 DOLLARS 
JU J MONTHLY 


WORLD RADIO LABORATORIES 

3415 West Broadway, Council Bluffs, Iowa 5150.1 

Please ship me the following: 

□ Duo-Bander 84 — S 159,95 □ Free 1967 Catalog 

Q Information on Duo-Bander 84 

□ Economy Fixed Station Pkg. —$199*95 
C Fixed Station Package — $265*00 

□ Mobile Package — $305,00 

□ Check or Money Order Attached □ Charge it. 


73-12N 


Name 


Call 


Address 
City_ 


State 


Zip 


“The House the HAMS Built!" 










































May your signals be strong, your QSO's 
solid and a world of DX at your finger¬ 
tips is the Christmas wish from all of 
us at Waters to all of you . And a Happy 
New Year, of course! 



W1PRI 


AiAAAiA 



MANUFACTURING INC. 

WAYLAND, MASSACHUSETTS 


Makers of fine Amateur Radio gear designed 
to improve the image of the amateur operator 





































